J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 






\^7> (kl'.' ( ^)1>JI lA'H 

"f«ftwJ I / jAJ 



i .1, 




J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 




i y$^yjt&s%&®$3 $> 



(uiaaJI ill! JO** 



Mbai^i^i 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



4* ♦ ♦#> ^ ♦ 









OUfr - &J>tf!j ^iitt ftiua jb 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



( mAMM ot\) Vfcjil l^ll ijlb isoJ gLitfl ^j 



*Yi,5 



~^iSi*- 



<.hy? lS^* J^' *^ : ■**£•*- 13 j-* t>*j tJJjli 
frL^-Sli Lily*- -t 






JL, 



Copyright © 
^ All rights reserved J y 

Jb 1420 - t 1999 




&j**il4 j*i*u s\ inn jU 

CjijVl-OUP^YYVnV uj-o" 

DAR SAFA Publishing - Disputing 

Telefax: 4612190 P.O.Box: 922762 Amman - Jordan 



'$lJbj&~ 



^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Ja'Ji J-i" 

I | <Lit_jjU aJLi — 1 

12 V 1 ^ 1 (^^^ c/ 1 ^ 1 e-^ 1 - 2 

18 uJi UirtM J* £di yt -3 

19 ijUi ^"ij ^jSH y>je> -4 

20 i-tJi pJkJi J* oi^Jl yt -5 

21 .... OLJI jyjjj" JlP dUi jJ\jj ij\J-\ i>-jjJ ^jJj~~iJl jJU I -6 

24 : SjJUl ,UI iL; : Vjt 

24 IaJ_Xa -1 

25 i^Jij oi^^-Ji -2 

3Z oUijjLJ.Ij pljjfc^l -3 

32 jUgj^i -4 

33 olWlj jUJI 5jlu JLp : bu 

"•'"■' <UjULi -1 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



7 i; y*J\ oULJl -2 

Q iJU-^l jj_J-lj oj^jxJ.1 —3 

1 u_-^il fes» : Islli 

J ia J_S-a — 1 

2 oNUi -2 

aJLJIJaiJI 
.Ul 



5 4jjJ_Aj — 1 

8 SJl^iJ-l jJsLIIj a^mjUI oIjLJ -2 

.9 i^ui j ob-Ui -2 

2 C4 j C3 oULJi e jjj -4 

4 (yiJi pJirti) v-^j 51 ^^ ^^-^ £Jjh -5 

,5 c\j* ..a I I *Ji[ ! *^jl 

,5 IjjcJI jjiil : Lilt 

,8 jljLlU ,,-JLiT : IsJU 

'3 obUJI (Jiil : Wj 

'£) hj)jL^a}\ obUJl *^ia[ ■ L~«L>- 

r (} oJjUl <b^j j^oj\ oIjUJI — 1 

'9 il Jodl jkU.1 ^ U»j>il oLUJI -2 

^9 iJaiJI obUJi j^JlIJ. • ^• L-" 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



81 r-Ldl iloxxil iJai-JI oLUJI jtJiJ, : UjU 

84 Ua^jil oLUJl J.JU1 : Lit 

87 Mj-^-V 1 oLUJl j^Jil : L-L" 



auj=jj|JI d>^JI jik ^Luil cLJ=ueJI £jj£j 

95 L—Tsjli : M jT 

99 LijjT SjU : Lit 

102 bjjj? Sjli : Wit 

104 gujji t& r T sjis : luij 

107 ij _^L-l liLij^t ejli : Lw>l>- 

109 UI>l-I Sjli : LoU 

jo^UJI JajJI 
^6>Ji jii H ill /ill iLii I jjljJ I 

1 1 J •UJlJL'I 

118 ^i ^ju? 

118 LUUI j_^ji -1 

124 £[Jujy\ i^_^ jljli -2 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



129 ^jy\ 2\^^ JU! -3 

131 ^ll-jVi sJu JU-i -4 

IJo oUaj^I J_j4^ -J 

140 Uj^\ iJU_^JIj SJ^iJI JU-! -6 

146 vA 11 *\j>^\ -7 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



SJL&A1 



. <dil iij^j J& /»}Ulj S^LJlj <dJ JUJ-I 

<l>lj L^U- ^jy«Jl oJJL a-JLJI LJIyusJiJ i^U 5j>-U- diL* jl diLi! jil ^^j 
rt-~J <JJs ^1 4iUi>^ (>jWI °y^ <_$* »LJ-I fj^ (♦-«* ^bj-^ "^"l j-* P j-^ JA l-La. 
bLl (1)1 (_5y Ajo^jJI 4^x53,1 Jj p-l ji Jl*«j 0! <JjI="*j '-^jil l-^* <^ "JLl-^j ' v'^r' 

. i_jUS3I IJLa Jd i^olj i>-b>- ^ 4J1U I 

l^_»ujjjj cjIjLJJ ^L««J J;l oLi*Jl Ua (j^wwjj ijuJL>- ^jIp 1 tlxSCJ 1 1 i_fc jSj 

ii^i'^Vl cjUu <1jj 4j^>cJI &-J1j SjJlxJI oLii ^Lj ^j 'Ljtjil Sj53l ^ip 
oljLJl Qjyj j-»^l ^Lj <U>j _^i j>-Nl *-*a!I LI . 4jj>cJlj ijlll &JI (ju j»-»^ 
!>° ijiW*° i_r^ f^' i>° wl -W '^* ff*"^ ^ ' ^ SJi5l_^Jl c^LwJl i__^>- jJLJi IJLa, ^j, 

• cSj^W r*- 1 (Jj^ (_jjj, *Li>-L«< JJJaLa ^Jj s J52X aJL>- jJs>b-o 

Lf^Ji-5 tl&*-*$*l LT^Ti J^~i fj-*^ _r' '^* u^y* c/ ^Jiij ^ ^ j^ ^1 yry 

J^jol I JvA jJjJaj bJ (J-^Z-J J-iJ jl f-l^j, ij^ ^>-yj 4_«Ip Sjj-m2j ^j-dl e-(jJjlJLll 

. ioUJl CjUJJI ^ji OJl>-j (1)1 *Lk>-\/l ^^j 

Jijll 4L)lj 
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auikjjLt aslXi -1 



^y* Jj^>- JU<^ *j-"^ Ji f-LaJ-SJl t. a/. .,^"'1 f-L*_lp <LJLj ^^jLJ J^i -yi J. a a :.. : n" 

{j* i^JL (j^ax^-l Plant Geography 4-JLJI 4-JlyJM ^1 4.^ jiL.1 SJydl 
^j-^jll 11a ,> 45ljl UU diJi ^ t-Jj! . Li\j}^r g\y\l\ £.j_^ £Uil iUjI 

<^\ J jJ r \ L^IX .LpLJI ■y- LfcJ \j~*J> t^Lc ^LJl OjJDI J5lj! J, UU o^Jj 

■^^ oylj-S £~^j ,>* Jjl cJj^^a sJ^t>L" jj>.| jAj 1833 jJi OlS" . S^-Lil ijLill 

L-fc-* I Ay gj-^jil 1-ifJ 4i-l ji gib; ytJ J jJJLS' ^i y> ^T ^JU *U- 1855 aU 

«jUi J^u cJljJ . gjjsJ] J^ ^k^vil J_oUJ| ojLjlpL ojtjJ-l ij>-ji J-^Lp ^Jlp 
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ijJ\ f^Jci 1894 ^U^ ^L^^^^JJl^l_ r i v yidi)i -y^^Vly-l 
^-L« i_jL^^ Lg-J olJlj^lj oLjLJI ^}_y oj>^>^« 4jjI^=>- oliUaJ ^1 
1872 j»Lp j?-La_^ojj>- oljj ,->-i oL^-i *_« i_^jj>- ^j L.x>- pljj jI aj j »j 

aiM f-L^i3l i_iy=>j Jul! . " Plant Communities a-JJU oUio^w. " 

u^*U»- " «j^jU " oLilj^ j..,<»fl,i i»ioJ^- S ^^^Sol oj_ai!| (j^oj 1 1890 aLc- 
95 &«. ^JuJj^Jl UilLj 1890 ^ U yu ^JJl Plant Ecology " oLJl 
jL«_«_i^J,1j i _ 5 iaj ^JJl iioJbL.1 4_jLJI 4_s_wJI <♦_!* SjIju ^J»->o <~jLxS3| 

j^Jlj f-LJJ Xj-~5 ^Lft-fcl ,_jkplj iJ-l obiL^Jlj iL-Jl ay. oU^sLJl ^-£*j 
i 4_ilj_4 *_si>j ^ JJl " j-^*-^ " L*I . oIjLjJJ t _ s il__ r i-J : -l £>Jj-xji jji jjj-a 

^.j*- ^jLxJ l y> Jujii L^-Jj. LjL-^Lo «XojliJ i^fiuyo\ Js> jJaiM jj-Aj ^j! J-^i 

J5" JU 4-_^_o j jtb^ £J% uy, o^J^ 1>j^ L yL^\ J^s- i_w>jNl 

: ^j *1 j^Nl Ja>- ^Ur- 

. Polar Zone A^Jaill iikdl - 1 

. Temperate Zone aJjcjJ.1 iikdl -2 
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. Tropical Zone h jLdl iikii -3 

^jHs J^h\S ^ ^Jci\ \1» d\ ,y^\ ^j ^ . ^p^JJJ v-JL L^u^jj 
c-^ iakll *—l l$J^ jlM ijuij ^^ iiUl; ^j j^Vl OLS' diliJ <. i-LjJl S-jUI 
jU_i ijUllj iJjuull ui^-^1 uh ^ Subtropical Zone hj\A\ <t~i j\ ijUl 

. (1 JSw) i-^jS/l a^SUl vj-^J 
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J*>-) wi_vs uv*',^ -^ ^H jL -^J Equatorial Zone L^\js-J^\ iiJUdl -1 
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^L^i 23,5 j 15 (j^j-^ Ja>- uy -Lrij Tropical Zone 4jj!j1I ULkdl -2 



■ Ljj^J 



^U_*S 34 j 23,5 ,y>j-p Ja>- Oh ^J Subtropical ajjIjlII i-Ji iikdl -3 

34 ,j^y> ia>- uy, al£j Warm Temperate Zone fciljJi JJjcotil SikJ.1 -4 

. lj>j j! U_Jo 45 j 

45 ^^ J»>- uy. -^ Cold Temperate Zone BjjLJI ilajjJ.1 iikdl -5 

. \jj^>-j iLj-Jo 58 j 

^ L-i 90 j 66,5 ^^ Ja>- o>; Jts Arctic Zone SJu^dl c^ ilkil -6 
t^ill y> ojjJu ^-^1 ll»j t t /liJl ^ijil oiJ-xj ct~- ij\j£-\ <^rj* y ct~^ 

j|j^ Jc^i . .juittJI ->. 1^*1 j *\j^y\ ^ o* Ua -^ 1 ^ ^ U ^ ib >- ^ U 
i^L, j ~*jA\ i*J\ <>* ^jSf I ^^ Jy **i ^J vs-^ ^J^i ^ ^^ 
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^jiJ ' <Sj-^\ O^^ ^^- J> <* j-^\ Oj& ^La AjuS, VI {y> ^jVl (.-ai 
<>-ji 0_jS<j" L> { JsA ij\J*-\ i>-jJ> 01 Jjiil 4-^^U- . ^Ij^)/l Ja^- ,jP wUJl ilj US' 

^y 0L5" (j^jJ^I Jsjia^- ^L^I ^Jlp LoU jJaL* ^1 i^jVl o^SJl rt-^ JJ 

•jP LU-I <u "w>*j 01 4JLi -y LU MoU Jiij <ul VjJ ^j-iJLj Li I j OjSC 01 (^SUIl 
f-UJjVlyiJ^UJldlli (. jkLil <y ^^ *il Ji*j> Jiio ^ <dx>o j jbdl <uj^1s 
4Jl tjj^jdl -j^i tjj^l «iu-(^j^«^ -jP^jVl *Ja— f-Lojl jA(^JU I Altitude 

>>^Ji £^ a *" iS,^— • j- i_y-"L> f^-ul cPJd <->' U^£ U^-r*^' l>jb>- y> Ja>- ^1 JLp 
isLwi ^ 4JI (jdalJl i-jylj J jS'iil (j^j^l -^ uo 3Ji<d.l L>-Lil jJsbil lib" ^Jl 
f^jV' <0h j^ f J^ ^^ ^ ^J ' ^Ij^ J^ AjkJij oj>Ip jjU>^i V SjJLsu iu*j|j 

^b" J! ,^ijj ^jjJI Jaja^ -^ Ja>- ^1 du> ^IXll ^UJj^l 0U i^-LU J^lj^Jlj 
^ -d ^j SJjtll SJLJSJ-I dUi £->jjj t LLJl ^j^Jl JsjiasL S ^^.J.! jLLil 
^L lil ^ £t«o)/l il j LJS" iJLJl 5JU-I jjjj Jb-^ JUJU UUJl oUli^l 
-UJui JLsLI of c$f <• 5-JaiJ! jJsLJd l j^J.1 SjLJI iJU-l o^ tils' Lb- f li"j)(l 

. (2 JSCi) iwoibr-jJij aUaJw Lj-«-*i OjSo e-ljlwiVl Jap^ Xs- CJLS' J ^^ ^Ujj)/I 
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. <LkiJ iilP ~" 3 

. ijxJI -5 



: 4x»j 
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. ivJaa 4JjJa^> —6 

SaaLl. -^ »ljs->l Ja^ ijji 5jU-I iiLdJ J WI^JI iJUll JU-I a^! J 

: JJ--I i*a ^1 J^"' i>* Vy V^ ' V^r-" J^^l 
. 3Jlji*-)/l iikdl Ji£ jj-«j J-io i£k» ^1* 600 Jl_yws -1 

. ijljdl iikll Jic v-^J jW*-^ ^^ j 14 1250 Jl 60 ° Cr ~ 2 

. ijjdl o^ iikil Jic jl^it <ik^ ji. 1900 Jl 1250 & -3 

mJjllJLI Ukll Jic Sj-^J-I UsIa oLLi> ULju ^ 2600 J| 1900 ^ -4 

. iJ jc*il ttkil Jix JUii; olU> ak^ _yu 3200 Jl 2600 ^ -5 
. s^Ul aJjcjJ.1 i^kdl Jic oLtj^ iik^ ji. 3800 Jl 3200 y. -6 
. iJaAJI cJ- Ukll Jic UaS ol^^ <ik^ >u 4450 Jl 3800 ^ -7 

. SJaiJl iaki! Jir Uai L^Lip! iiku ^ 5050 Jl 4450 -^ -8 

. <Usb £jL l jj. 5050 <y jirl -9 

ijjtf- Oy *WLJl 4*^ Jl Sialyl oL-ljjJl o! jLx^^ll uyu J^-Sll y JbM 

Jail I t_->«Jj SJjkJl -^ Oj^-j-S' *-rji J^ C~~J SjljJ-l i>-jij VM' pi jj^l jL^i 

SjljJ-l i^-ji Jl* Jala i_iSjJo N VM' PJJ^' jLiiil ijJj>- 0^ dilij ji->«J LfrJj, 

V fl gU aJ Jai-i Jj* 1 *liiJI ^j jUmSIIS" t5>-Sll J-lj*JI =>. <W Jp lilj 

. obLJl 
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. Sji>i ( v ) . jik.Vi L^lj h^j\ (!) 

-JliVl j^ J--^U»il» <.j_«Jlp-bjl ^ «Ul ^ Sj^ oL^ ol^l viJlgjLwJ 
Salll ^ fl> J£J f* 500 Ji 200 ^ £j\j* t\i\ ^ IjIjuL. ^L^ H±* ik^^dl 

J JLnil (j-ii L»_$J l)Ls-j 0L«UaJ JusM jii i ijJLJ! oL>i^i>cil pijjl Jb aJ- ^ k^A 
OJ, dills' . 4jLbk_« 0j5i <JLJI oU^.:.>cH 0U SjI^J-I uiM^>-l *_<> ^k*ii gjy-Jl 

j-S^J 0^*- ^ ^"^ J^ < J- Si tij^i. S _«^ ^'j-^^' (t-JL»^l J> jLkaVl Jsj-a— 

LJu-p JM^- ^LjJl ^ IkJl ^Jlp SkSLJl jlk/Nl .L- ^ 7.70 Jl^~ JlJLL. 

Soil Tex- lf^~uj 2u>Jl £^j J^\ ►UaiJI **li*> ^^ J*-« J-lj* ^ ^J 

. ture 
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. 4jjI_^-I tijJWJ aJ-I obJl£JI iL>*xJ diiiS'j j^wJl JUj jKikS" vJJl 

: ftit'nill^lntll^ uajiil oiAlj^^j^la -4 

i-jUJI sLJ-lj c ^L A iJl £Lll Jj>j 4.^.J| jJiJl ^ ^Vi JLiCil jjj: 

^LiijVl ilj LIS" i-JljJ-lj iJLJl fj jj^l j^j • 5JLsto *-jjLuj 4jji-w> cjf^U^ ^yrj 

^Ujj)/! £0 SjljJ-l OU-JJ 1>j^A J\y J[ Jili ^-jjy ^s*Jl ^k^ (JjJL^. -j* 
dlllS" . ASLw Lgjj& j^ ^./^Ij jLjjVl jjk; ^J l^sUoj 4JjlJ.I ^IjSM ^ 

^jSf I jL^y\ oLUp J*^* d„> SyiUl jJ> ^IjVl ,>. LjJj50 ^^Ul sjuxi 

u> i/M 1 '^l 5J* Ji^% dJJiJj 5_-L^J| A-olj-^JI j^Uail y ~, ,-■ ^1 

S >JJ t-^ *ij=Jl ^ uSlil i£ W 1 ^L*jl J^%„ dU JJ ijJI ^ ^i^dl oM-Jbco 
~*13\ 2*J^\ {y. jS\ \j\sh> v^l ^y c^l ^jjUI J^uo" U_i c ^LJI ^LkiJl 
v Li^pSf I S^ij Ji^.%" ^^J| ^^l ^ . i^l i^ oMa.^ ^ ^ U: 
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*Jli^t cjlijj ^j t *ij->e)\ oLJU-p t$-J Jx^ di3I5j i-jj^U ^'j 1 ^ y-j.a-.Jl 

(^jJl ?-jjLJ| L5 1& 4-wW : . ; ,laJl oULJl jJSi jj\>- LJ lft ^jLk-JJl Oj^Jl t..a.^ai ^y oijUl 
^3 oijUl *JLi VI CjU-j ^j 4 hjjtsi\ oLJL-P 1 g_ : .A JaJLj dilJLij i— >jjt"l <l>-Ijj 

<CwJl <»ul iwJLC'l ji aJu>_Px2-« JLaJUJl 4j>-1jj ^JjI 5>-jjL»J| ijjSo ■ J'-a ..* 11 SjSJl i a.,r;'» 

. ^jjLJl P-UajJl (j^J<J L_JjirM 4*r-lj> ^1 j-ji-Jl j_Jji _^Jaj Lo_i <1>-Lij 

ii-j*^ ijjj I4J jiljii tiUiJj l_jLvoj!>U *-s<s>Ij* jl^j^lj iij^ll Ojk; JS^ 
CjUUxiJl cjUjI ^ o^kX-J.! <-jL»j^II oLl** Jiij oUUsuill ^Jljj ^ o:>j>*i*j 

i-sc^Vi LS *&*}\ jj^Ji ^ ju-i J* us u^uij a^i Ji vA^ 1 ^^ cM 

<Ja-L. ^j jJsUl! /y U^^-Pj jL-Oj jjiJj <~j! ji>b> ^ -ja-JI ^ ijijVl OjLj 

. ^J^U? J4-5 oUp 

oLVjJl ^> J . i-iJi ,JiJl ,J*" ^ Sj^Ul jaI>JI Cj* ^J^ ] J^ 

1 ,.; (j^jl oUU* Jl ^- j! oUU3l J &j£ jA\ jslyU ^i^ ot ^j »*^1 

^ji^i ii ii>Ji ojio-i j oij-jj ^1^1 Ji oLuji ^ j5i>i ti^" 

ji ji i jji ji ui ^1 J^ jJi J i^^b o^^i' ^" jtA J* ^^ J^"^ 
^ v-^ c>i^ ^ V^i *M ^ J^ • ^ 1 ^ JI "°^ ^ v-*- ^J ^ 
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jjSc2 (3 j-Jl /J-*-^ ^j-*-*;"'! (3^'j^^ CjuLxJI i^^Sji j-^aj (c^ (JP'^r* - ' /!■*-*■' 
<JL>- ^Red Wood^^l tw^JLi-l jU^I oLIp ^ oljX*- '*-*j J^ - v 4 J-W 

jibj 01 Oji izj\ijtj../t 11 jj-* pljJl ^jiJ L-J ( jpl^>JJ L^jujU-o v_gw.^,t While Fir 
.aSj Sugar Pine L s__/>LJl ^jj^aJlj Sequoia Pine AjjSLwJi jU*-if Jii Jplj^-lj 

( _ K xj , yi i_Jj^Jl _pl5o ^ aj^LjJI ^j^vaJI jL^JiVl Jj<ij JSljjJ-l vIjj ~b~ «1« (_$il 

Savana UliLJl ^Js\ ^j ^LiJ-l fljjl ^ iJldl ol*-*>ci!i oL-j jLi^l 

Of Nil S^L_JI L$J jt^aJ e^^j ^tsLiJ-l J^ J^j ^IjVl aSjLUI Mesquite 

(ujfi yi-c dda j-oit^ Ajl>-ail a-AjaJ tf»>ij) t «i nilj Vtl "ill -6 

HjjVI iljil ^^Lp U^lj iJLill oLi-oj^J,! (jjj5o (j* SjljJ-l 4^-,-p *5oo" 

iaku ^ i^5b iivaj ^Lju 01 obLJl <y U f-yj OlS - li^i i oUt*X>J.I s J4J &jSCil 

; XjljJ-l £>-jjJ ij^jL aJLJI J?j^iJ| yjj uyZj <uU U 

Jlij Orj-jJ cJj (^1 <y 4 .^ a .i- 'i wi j\ i^Jbj^ SjljJ-l A_>-ji 0j& N Of -f 

,oUl 
£*— J £~?*l >*^l (^*>* L** <4*^ * jr^ J («jLJ-l (J-UUit ^y) ^[5 tjx*j> 
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(Isotherm /»jJjjjI) SjI^J-I lSjL>-j J*>«j U-~j j^ ^?ji oULJl -^ _rr^* • Oh^' 
j Ranunculus Plotanifolius j Lacung apina oUI — J jLU M ^Li*i oi-*- 4 
/»°27 j f°29 *j» (JlpI liw? SjljsM (_5jLj ia^ oli ji»bil J Sazifraga foliosa 
cj\z jiaUil J j-^j ^ Picea i_j_^M jl L»5 . JlyJl Jp aj_jJj> i#- -p ^»°23 j 
j-*ij N J*>JI jU-if Ol U5" . f°15 ^ Jil (jji) .>-U .rf-iJ ifAr* liJ 1 ^" -^ 

L'LJl f-lj^l J**-* jLi^l i>" ^ Ju^dl isvji iyaU-j iviiiJ.1 ojl^J-l oU-jp 



•^ JJixu" ^ dllij k,U ^r^l! W^> <^*i "^ ol M ,>■ ^ C 1 ^ 
s^u, oUUl .1* Ji^ J jJ lib Lh-^J ^-W 1 <-W Vl ^ ^^y 
J«3 Nj JjSlI U>i J^i J^- -^ *i^ '^ J >' 1 ^ b ' ^M^"J 
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ilAllioi-LlI 

Aquatic Ecology 



yj> L^JL L-,i.^a-"-"i ajJUJI aLil Ul . oUa*>J,!j jl>*JJ <L-*JL <L^l>- ,jA*Jl lg.,A*j 

Lj_i oLjLJI JI»4jj iJlSCi|j oLw<JJ aiwL>x_4 J-«l jP dJLftj . oLyall tiUJLSj 4Jaj|_yU 
p-LJt «LJ_o_*J ^yL-^ 7-LXj| oLiA OjSo V <JjJj ^JUl ^,..,o_,,tJl f-j— m3 ^ 1 g oJ&lj 

^>L.Sf I dJLA . ^jJLl ^Ij-^JI 0i>— -*>t h\i\ Js- J^-*: ^Jl ^LJI J[ ULj>[ 

jUtJl ^J aJjf U jj> oLil oJLa ^ iJ>c^ J^U ^j iJLdl aLil ^ Ja~*Jl LaJ^jjj 

. 7.3.5 Jl J^ ^JUlj £>USJ JLJI y£j&> ,_j.aS ^Jlj oLk>J.lj 

: J>[ 4-Slll AiJI *_~£; 

. 4jJL*J| alii fcjjjO 
. oLyail Ato (3 
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: Freshwater Ecology duiaJI aUaII *'^« : ^j 

^Lr^' u^i j^M ^jLa-° ^j^I r~^ dr W-* 5 -H^ L*-** <;Jl«JI ftLii itj Jir 

' "jIt^' * s f.)'* "^ 

(0 2 = 7.20 cN 2 = 7.79 cC0 2 = 7.0.03)oUj£. v~J ^i _^ia N ^jJr-l pI^jJI 
f-liJjl aJU- ^ Ui . ^ US' ( _ 5 aJ ^jsU *-'>f5l olijSC« d)U djjJdl i>-ji cJlS' U^« 
u! ,j-x£ V »iiiJJ t Deoxygenated Lis" (»a_*jo Lcj v_j1 oil 2 oli *lil Sjl^- <■*- -p 
dr" (J-* ^tV ^-^' "4* ^"Ji ^ f 20 °jLr"" ^"J-* cs* *^ ■ S^~' objl53l A_i ^J^ju 
a.. J-. 200 y jjA Jj> tSy-^i P-ij-gJi ^a JLs-ljJl j-dJl U.:... ^1 ^s 2 

Oytw-^Ml v- 5 <^& ^^ ** tr 51 ^ i> ^ ( ' /2 ° ^ </ Oy^-^j^ 

obiKJl Jj> \jzS '\Jk cjJ^_ d\ tfs Sas^IJj^ L'jL- o\i IJU <■ »Ul ^ ^j 

: JJLLiJl -i^j 
J j* j . >j^\ ilii Ji IsjIp U^j Silt y^ ,y M J iaJUJI iljll J^ 

•y. J -pj ^20 J\y >JaS JaA <y>J & .-ilL ^JJl Secchi Disk t/ =>^- ^J 
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^^JSJI ^ ,>. 7,5 cs Jil ^i J-*i V J~*JI ^ c/J W ^L> °^ J f 40 Ji 

. 4J Jjuc* U?jb" ijJbM aJL* J V~^J °JJ-^ tA?"^' V^-r^' J-* 3 ^ ^ti 



: Current *UI 0L^«- --jf 

pIj^JI ,y -lJ (JiJ>w^yVl 0Lji ibjl LJS - OL^r ^j->- J *UI 015 LJi" 

. Self - Purifying aJIJUI Lidl JLp SjJLaJI SjLj ^ULj tij^r! 

: Concentration of Respiratory Gases 4, 5 , : , tM oljUJI j-Sy -a 

i_J-l objliCJl SL>- Jlp lJb>- ^3^> l)_jjj5j! Xy^Sj\ JIjj O^-^j^I _}^jj 
jfU-l uir^j^ *~&d\j v 1 -^ 1 ui*"* 5 '.^ 1 i/" 1 ^ 1 OU dUJuj ,_JbJI pU.1 itj ^ 
01 Uj . ^-^J^.*-* JI i-sfL*. jJLS^I (BOD) Biological Oxygen Demand 
Uj>wL>-I (j^Li Op _/*-^l j-^ L*j^Aj>-i Jj^j i1)jjjSoI j^Sj\ JUj (Oyy^-^Sj a I 

. JbJl JLp J.l Lcj 

ijJL*Jl oLil J 4-J-l ohsl^Jl sLJ- OIisJj*-* oLL^jJJlj oI^juJI 01 jJLj 

I4J JjIjJ;-Ij ajJuJI oIj-j>*JI fL. J {^j^VI ?-!>L.Vlj ^JlSLlI Oji^ 01 J^j^xjj 

rv J|30^ £jtJU i_ilMb ^ 0.5 ja Jil 6L1I .JU J i^jill .U,l iJL>^ j-Sl" 

: Lakes and ponds tl>xll$ ^Ih^-M' -2 

JJii L^J Oj>>jj 'k>i^J>\j A^J>j\ ijd>~ LjJ 4iJa_a (^bw* >^>tJlj 4^ jJl j-^-«j 

O^i Ijc^aj . La^jJj- •ja-v' oL-il oljji *j^ 4_ibj*_« JcLcl L^Jj £-jb>- ^Jiij J>-li 

^juj . j^Jl Ou v^tS" jaI^J.1 jJjiaJI 0u y>Jj Site" JLoij L^XSOj ilS"L«i 0j5\j S L^jiLwa 
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• * y^j «j'^-l ^rj^j oLjll i^-^ dJJiSj 

c_^^-!l j^Jl JUtj tEutrophication hjA\ ^IJjJI ,1^ UU <_,L^>- 
^J O*) ^l—l)/! Jr* ,>» k~jjkil .ill: 4-^1^- ij-A*Jl iljll jii l_~_~u J^l 
~ 3 ^ E -' uri^l ^iUJl ip^- 1 -"' ^1 (5^jj llftj oi_ydU 4_JjJl v_^| j7 J|j CJ^UsuiJl 5-^is 

^ < _^J a }\ ^ ^loJI jiaJI jujj Ur ^1 L^o'y^w ojuIj; lil l^U- .-il .;•.«. ,.M 

. *Jl^wi ^^H Oj*»*JI JjPt^jj L_*^u^dl ibj*i 

O-* oU2Jp L^_i j^Ji; dJJJLJ dl^Jlj olj^^Jl »JLa ^ L*j JlS"Ij p\1\ d\ U 

o-i_jL iJjL* <2J*j U*J IgJ f-Ul iiliS" Jij &ita i*>Ja^ 4_iJs <, l_jLsa!I J^ai ^ *LU 

.Ujj 

o^j UiV 1 <u ^.jJ: ^ jJi p^wiJi Ji>- -^ dtijs 1 ^^J-i ,1^1 oy>— Sj\ ja jbjli 

j^^^ajbi. LCj <oU JLUl SijLJi iiJaJl ^ L-JlJUl 0^-^J^i S-^JL Lo! . JUJsJ |j 
Lj_L«Ji aLll.JakiJii^ so^jc^Jl s-U ^ _ r Hi^J c5 il| Ajj-^sjJI l-^Ij^JI J_L>eJ ^^^5 
^j-^wju ijL ojji jjSJ ^1 ^-LjjJI SApLjC lLUSj a-j__JIj i-i>jiM (j-Uai ^ (JuLJlj 

<^f -JJ £p*^ «W^ Ji-Vl (Jl l_J| JUl Oir>-^J^ ^«JI V^ 1 ^' *- 2 ^ 1 a ^ J-& (J^ 
(_J LiaXJl j^^^Ip >IpUJ Oj_;>cJ! ^ aUil Sjji . Sjj^Jl ?eJa*rf ^1 SjjLJl ^JJuJ\ iflJail oLo 

^^JLdUj <LJi oLi^-jiJlj olydl 1^1 i±^j>- t Oligotrophic lakes s^-alll ajJJuJI 
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. JLjcu-JiU U-U* oL« oli & jSci\ SJLiS dilX ^j SjjU j>l UJS I4J obLJI oi» 

■U^L. J\JJ> *\jJ[ oli jT i-J u V-^i oli «/** ^UM dr* J^ 1 ^ ^ 
. oLiSflj ^JUJaJl y fjLJ Jl ^aj; Eutrophication lakes 

yi-Jj cJU*kll oy U OU-j^. ^j Photosynthesis JyJ^\ *bJl U^p Jt>U- 
•j, 5^ oU dii^uJ UjjJ, ^1 aJUIl L^Jl jJl" c^ £JLd Sj-^JI £lS ^ 
JUljS a^j . iwJlUI (juj^-^jVl jj^Jco dUJL) ^r^j ' ^1 (/ v 5 '^' ui? I ^ 5 'j* i " 

. Ponds iSjj ^J I s^s-J I 

Lf»_^J -jS^rj L^> L-^s- j^5"l L^SCJj _^JalL ^j-Jl j* i-ik^J V olj^Jl 
ij^^iJl kuiS/l cj'j^-I jiJi» JIp^Lop! Zonation 3~*f^lj aJuSII jl>Lii <^lj^. 

. (3 j£Ji) JUUI ji,Uil Jlp o^dl ^s <±~*- l*J 

4_^aJ! kt-iS/l ljj> iikdl oJLa -^*jo Littoral Zone aJ^UI 5ikil (1 
ls 1p 4-JLU 4-jL« cjLj'LJj jj^J«_<i oIjLj oLa U^jIj Carex j Juncus 

(^Ul *lil y J*_JI dUi ^j Limmetic Zone S^L^ll i_Jlli Likdl (2 
^"L" ^1 aJLa^JI p-LHJl iHlaix. ^j Profundal Zone loj^ll LpLHI iSkdl (3 
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• »i.W» vCa\^ht, 



LIMNETIC ZONE 

v- LIGHT COMPENSATION LCVEL 
f y«Jt -Jf^M V^— 

PROFUNDAL ZONE 



olj-^JI t5^> e/>UI i-^jJ) jtUI (3) JSLi 

Autotrophic in littoral Zone aJu-LJI Sikll ^ Oj^-il 

• °kj'Ml (*— * c^i^ j*j ^*^ oIjLJ ^j ajjJst oLjLj (1 
. ^JUi* ^JliJI ^ j^Si jj\ iiUaJi ,|^L[ ob"Ul jl ijUl jJI^JI (2 

uJUJaJl CJy Xj> ^j frill ^ c-ilill jwj^-^j^l L^5 -^ Ju_)j J)\^>{jj J>j-*hb\ 

(4 J£ji) jJ*^ «^J 
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iLJLUj iJjLi ijjljf LJi^-Lui oIjLj J-o-iJ i S JLS"lj oIj» -u >u ^ (^jj»«£ill ,j»i«j (4) A£«i 
cJUt l^iUl jll^Jl J*JU . (20-10) JjjLJ jIIj* (9-8) i-k^ UUJp « (7-1) Z~J,\i>j 
!i\ Ju-V (20-18) ^Ij-^. - »l3j) uJL>ij (17-14) oU^bj . (13-10) a^-iy .l^^ 

i i-j»»k-JI i>-LJ.I Jbp (jlJl i Aj ^ - (.->. " -> J. I SLJ-I SjIpj j.,iL.,a,ll <LLkPj *~JU jl JL^- o>L> {ft 

•III JJj t 4 c (Sagittaria) I ■ » ,g ...II t 3 t (Scripers) i^j-JI 3j— i£-« jL*JI o»lj-^«-»j 

j Potamogeton diversifolia ) I — S"j — Jl Jl — eal ^ 01 ey 6 j 5 l (Nymphaca) 

Scened- 1 10 <. zygnema 1 9 <. Spirogyra i 8 1 (Cham ) tiLJ.1 i-JU i 7 < (P.Pectinatus 
Navico- 1 14 1 ( .L-...^.l) Closterium i 13 t Richteriella i 12 1 C lustrum tile. em«5 



29 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



i Nitzschia 1 17 1 (iUall Ji-« *UI J> j-ikr ^1) Asterionella 1 1 6 » Fragilaria . 1 5 . /« 

j->i j ^ -1 ''jS tx20j 19)Gloeotrichia t 20i Microcystis i 1 9 . Anabacna t 18 

Needham and t 1941 ^ \&*~>j jl*i 17 ^[ 8) . (^^JtiL^- i_JU ^ <L-_j~*u cj\j*±>£*~» 
. (Ruttner, 1953. 1953 j* l**~-j JLol 20 Jl 18 . Needham 



L> IjjiS' . (All £tk^ C^£ J-« L^-Ip Jj-vaJ-l *~i CjU JJ«il LI i frlj_§J! ^ 

tp^Jl j-a oULJl oJl^J ^g-^jJI 2j*j-*JI • J^\ ^UixU s^uA* ^ I l&j 
IJLgjtki Ji*j of -jio: j jLLi^l aju-Ij 5 J^LJl cjULJI ^ ^j iTypha 
cJLa . Sagittaria j Phragmites i^wa-iJl ^I^JL^I t ( _/- c -J! j-^ 1 
^li-o jjy U_f^ 'Sf UaJl JS^ij" vK^ 1 J*-LJI ^ Jjs-y ^1 £° ob'LJI 

fill JjUj ■>» Oj^L laia'.ll oJla Jai iilia (Jljjl °^ ^J"^" ^^J^ Alklo (i_j 

rJ kJl d)I IJlj> aJLLJI LiJaiJLJ'Li-j A_$jLi~« AJ_ki! «1» .Nymphaca 
J\ *jwaJI iLJJ ^i£l aJLp-Uj JJL2J JLS ^j-^JI v^-r 1 ^ f J-* sr 11 V 5 -^ 

i^JLL-l V 111 VM 1 o-^ 1 ^ ^ -**J Potamogeton Jl. dJjJl 

. (_JUJa5 Char a jElodea dUSSj 

: ( _ 5 ^ t_JL>JaJI LI 
ji^j J5Cill ^Jjow ^jSCJL-. (JlJu^I oli :Diatomes cjL_£.IjJI (1 
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5_JL=L|SJ_j^-j^L5Lil JSC^J^I :Greeri Algae Aj-j*J~\ ^_JL>JaJI (2 

l2jL* _y> L-S" (5j->-I M-j-m!»Lj t^*-* Lg-jJi J-JjjjlSCJl OjSo V L^ rt-^ii 

JUL ^j : Blue - Green Algae Aj ^>J~\ - *lijj)l v_JL>JaJ| (3 

j-^u JJjjjK oliVo/vejc ^ US' o^^j^^i J$Li JUb jl iJi-i SJl^-j 

OjXj L- l__ n J!S" . *lijj - p-Ij-a>- iJu-^J (_sia^ i CJ I JLJUu^U I ^ j5"__^ ~p 

Ji L ^i\ UsLgJl iJLi-l ibSCJI <~~-~o tj-z^ ^rzi *--*-ai oli 4-pja->J,I oJL& 
Eu- ySlJUJl ply)/l oli i ot>La-iJl; SSjJUl oL^Jlj ifJ^Jl J, j^j 
J& Sjjli 6j5i Aj^aJ~\ - *Lijj-!l i_Jl>JaJl •y jJS jl . trophication 

(jgJJl A^Ju JJ jJL /» j)ij ^j-^i IJ^JJ (. Cj\jSJ JSwo tijLiJl uy^jyJl C^J 

CjL>tjd,lj 6Jj_ill pi .j-yajVI J_^J La OiLp . AjjJi ,J U j-XS\-Jl 4j fJ-JjJ 

*li iiOj ^jIjjj olilJ_« (jjJ-v^J 4-«L«i JL>cJl oil?! illkllj 4_<Ja^jJ.I 
. ,,/oVi JL-*1^}U ^yivaiJ^I (kill JU»ij ^^ ilUJuj tJ^JtJl 

ij-jJ i_JU>Js -y. Al\ ^j-p 4~ a k' . . * ^ Sij^>-jll 5_JLjJ! (JJ|j_jJ| i_i)Lx3 
ajj^ajj 4~L>JaJl <uJ> Ay^A oUsj^Jl ^ AiUs}, UjLo i^-jjdl ^Mili x-^L^JJ 

^j-p jLSCil ( Ji*-a . Volvocidae j Euglenidae JL« SjljjJl oLk^^Jl 4_w~Jj 

. i>-LJ,l oJj>-jj f-l JjJl r-Uil ^ 
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t Swamps QlnB'nmAilg jl^l -3 

J^*j \Z~s- IfcJ L-J *lil ijS'j i_~~u jL^Vl ,y %S1 JpI l$J >-%^l i^J 

1 g..fl jji^J aJJUaIIj ojU-l JaLil J L^Jj^a^ oLx.a.'J.wlli t-^^I SsL j i J**-£l\ 
ji\./a\.\ *-ftl Jb-I JSwS Lo-S" . eLil (J-** i_— o- AjjJJk-Ij 4_JUaJl oULJi v. j^J-S 

Rice jjl _y> ol*iix~J.l J J«^u ^1 «L*-JaJl jl ijpljjl otLJl j$JA y>» 
i ya>u a1->. .+ \\ oUiiJl j jJJ <1>! j£sj Phragmites <^a3S\j Typha i-p^l J 
.j^bLjJl «JLa jUi: j . jjJu>JJ (ju^-s^jS/l y MLS" obl-Ul c^jsy lil jL*_J- :/! 
jjj Jb" J ^ jja l*U dUAy ijsil Jl lijUJl LJ^JJI J ^1 ^ Jp L^- j^L 

. oULJl yCS kJ-L/sj 4-v2^- *5\s- J *J jlJl ftliij •>! Jl 

<■ i3j Jl **^ J J*jcu-il jJLLJl J* Jj-^J-I J ol*£i-ll ^a^J 

L^L-Sf I ol^-ljl y ^~~ i. Jill ^ IffcU^j oU£i~Il .i* J* ;]iil~Ui 

. iJUjj ib iU^Sl osl J y <.j-tf ol t j5Cx U. JjJJJ 

IS^J J Ubj Ji v^ <J Si ^r J 1 l?* r 1 ^ 1 </ ^l*-^ 1 <> U f* ! 
j\ Sji >i ^ jUJ-i j^ *-^i ^ ^ ^^^^ ^^ ^ - l! 

. CjI JJIj *i>-i i5j4J U^ '-r^ 

: Rivers jIa^I -4 

^ ^ i_J oli jl^Ml .L-i ll|lj 'tlj^l ^ u^ ol ^Sh ~^" 
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^ [£ ^jA Self Purifying iJlJUl A^ldl ,Js- 2JU SjJi olij t^JlJJl Oy^-^jVl 

S^^Jw' <-SHl CjI^IaJI il) j>5v> Ajlill t _ s -ii . y>-\ ^l j^\ *_/> *y>- {y *U.I jl_J 4^j_^ 
Oli "uIpj t^j-gjJi c$>>«J.I (j^j-^^l f-jLJ-Ij oMt^LiJl j-flajj t jlJ>J^I SJjJLi 

: MarineEcology Qllrt i^rtll^ jb-tJI a-Lij ,ai& : Lulj 

7.70 ^1 y>- L Ja^> (JL«JI oLkj^^J iij^sJl <~JI (j-« ^_}>- rt-*l ^ oUa~j»J.I 
x^jjjdlj s^jJI i**-U t y _pLs ^1 4.J-I cjbJl5JI •_,-« ibU iLSLi; ^.Ip oLLujxdl 
£tAi >~i ^s, . c£_r^ ^1 iiku y> J*lj-*Jl olft jjb <-iki*j . 4_^Ul oljL-xJl 

O^j Jci ^1 4_d>-LJl 4_ikdl : Intertidal Zone j jjl-lj jdl o^ L« iik-« ( 1 

jjJ^I C^Sj p-lil LjJl, J-v2J AJaiJ (jblj Jill Oij p-UI I g .H J-^aj Ak2j ^jJlpI 

. jjj*-I c-jjj j^jj Ucj£> Jdl jL~osjL L-ajj ljjJiSojj oLdL) j-oJo I _gJ tiiJJJj 

P-^Jalj-iJl ^ . h j n . n Jl iljilj t_^|jj| jj^x-^^j^L i_J^ 3 ala'.ll aJU 
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jj^l Ja>- (ju S J>H a*J.| iskll ^j : Meric Zone ^jUJI o^l iak- (2 

. oLll oi-$J 4-^O.JtJl iw.^1 [}>\j&-\l ?UUJ V-J? ^j^-l i$>- •yt lg-&L» 

^Ijj U. i_Lkll oIa 1 y>-.A .-j : Oceanic Zone Jsu^J.1 ^^.p *-ik* (3 
Jj^ill 5JLjJ 4^j">UI iljil l^J jj^ N SI . i^-lxi^l irop j^si ilSj 1^1 

jX-« AjU ^ IgJU^P J-^aj .Ai fill *jj» lf-\^OLA 5iiaJ^ dlLa> 01 (t-^jj • L Jj+ai\ 

ilLdl eJiA (1)1 Nl . Lg_J oljjdl ilj^. ill! cLlSSj |jlj»- iLii 1 g/u^-i.-;! o\j 
i\i *p -kvj>J.l i^Lul (jl . ij^p^Jl e Li- 1 <y Sjibxj o'i^SLi; (J 1p <_syj£ 
iljil oL-pVI oljLJ i_Ji^ il~~ Upwilling *^Jl jkl^ ^ S^ *>-j^ 

^yU J-va^J IJLA . s*L<ail iaklil C^s- tcLuJI oL^L oL^Jl lf*j iJllAJl 
t_Ja,2,ll jUo -j^j Jj«->«j (_$Ulj (^j^i-l (-JaiJl {y> i_jIjXS^I JLXp Jlil! J^wj 
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jlJ-I 



""AXp-^ 



uLi->)J^\ 



>JU <L_I^-o 



i-il l 



-A^Juo-L-J) '<Ll)uXl 



i-JliiJl J^!>LJJ 4-wm.L-VI sopUJI Phytoplanktons S-J^ 1 f- 5 W J*^ " 

oUlj-jji-l L^-JLp ^JU-Ij oLslSCll oJl* {yt Obis^l uij!>La J^>-jj '-i^- olk;j>d.l ^ 

i-JlJUJl 3ULJI ^ (ij^-f oU!j^»- L^Jlp ,jXksj j£\j Zooplanktons LJLLJl 

. iJtSCfej j-51 oU-^li Sj : ^-^' oLfc^Ail IgJu ^jJlj 

s-^Lol ■j* ojL_p ^j /3.5 J I _^>- oLk^xil oLw« ^ <Ls-jlll 4_;_wJ Ji^ij 

^jj ,111 ^ u-JlJJl ^1 ^lil*(>» '/80 Jl_^ f Ukil ^L JSLio . oUj^j^Lj 
l^f-jlS - Ojju L^Jl }M L^u <ul>-LwJI (jJsbil L^>j ./? >-j cjUsujiJ,! <L>j>-Lo| <Lol_?x_ V 3 

. ^jVl ^k- -^ /.70 ytwj j^Jl ( 1 
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V jJsL* >y>.j ^»xp y, pkjl . <SUp| J5 J\ <ui SLU J^c J~^ ^1 (2 
• Jjrrh OjljLiii oUU- J_p- i_«iS'| tijZz sLsLl OU ^J| ^ aJL>- 

*4-*~-^y' ■r^lj^-l ^ <J-»-*Jlj Zj>-jll\j iJjJ~\ oU- -p . 4JLo^> jL>^Jl 

. SiJL>^ oljLj £jjj£ ^jNI Oljji *-« dil^xJiNU ^j (i^Jl jIju ^Jlp 
J^ <aLj>[ h>-jii\j SjljJ-l ob*-_p Jjy <—r~i ^j-^J- J^-pNI oljLdl 

culjLJlj Lj3j UjJi ^jJ- AyX^j\ So>- oljLJ jl SJas-^Ul jj-L>- 
j! 4^^. vJlji i~~sj\ oljLxll J**xi .Lj^-j'SlU-i <^ i^LJl 

. ,....<>..JL)lj jA-aJI 

jl All ^ , y*- UA\ J50 ^ 35 y> ^jiil Jj^j L*J- j^Jl Uj£ (6 
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ol.ji.ljJl <. v-Jj Sjj^l. ^j Phytoplanktons iJlJl jJlj^Jl ^ l^al 
o/U l2Ja^« ^ Uj^ ulSC J5 ^ 6ij>-_y. (7 JS^>) ojb^l oUaj-Jlj (6jsLi) 

(ju -jx ipj.*^* oQ>j-Jl . ZJ\yu»)l\j iJ\j^>y\ 4-~i aUl ^y ojljjJl oUaj^Jl 
I^juj ^ j^aJl *LJi aJUju p-IJJ«JI «^vaj" L^jf ^1 a>cXj. L^Jiwj Lp_^J obslSGl p\ 
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n 



oL.ji.uJi ^j ^ J ^^ W jV (6) J 5 ^ 



38 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



a. Corethron: b. Nitzschia cloterium; C. Planktoniella; d. Nltzschia sena- 
ta; e. Coseinodiseus; f. Fragilaria; g. Chaetoceros; h. Thalassiosira; i. Asterio- 
ne/to; j. Biddulphia; k. Ditylum; 1. Thalassiathrix; m, Navicula; n. Rhizosolenia 
semispina. 




: SjljOJI oLk^JI . t (7) JSLA 
a. Ceratnan, b. Dinophysis, c. Ornithocercus, d,e. Triposolenia 
f. Penidinium, g. Amphisolenia, h. Goniaulax, i. Ceratium.. 

a. Dunaliella (Phytomonad) b. Chloramoela (xunthomonad). 

c. Isochrusis (chrysonomad). d. Protchrysis (Cryptomonad) 

e. Silicoflegellate (Dictyocho), f. Pontosphaera (Coccolithophore). 
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pJ^ULll ^J <JL^dll LJ^Ll s^jbdl i JS Si\ J>Z J\ jUot j\ ^JUJ.JI U 

^Swa-^L" L^l . J^wdl *U.I ^ j\ Sj^^waJl jLx^ill ^ aJL^oA* i_JUJl ^ ^^i 

ULp-l iJjju j\ 4_*_^lj cjLLp JSLiJ L» IjjiSj jj-W L^J (^--J iux* e-Lvi-pl AJa-^ljj 
Clorophyta ^l^ai-l c_JUJJl ^ v~^j s j jh-^ Oj£j . _ / j>*JI f-LS ^L1_pI 
OjSL; jA\j Rhodophyta s^^J-l L_JL^JaJlj Phaeophyta S_jj| ^JU.Jailj 

t J^»_*j| ^j* L«4JjJ' lijt&jl oLpj^j>xil j-fiaj . la Jb- jJ| jL>«Jl JiPj^ait l*Oj^-! 
LS A^-i i-jLvi^- ^J p-Ij^J-Ij 4_jJl OljJVl (5Jj<J . Ja-pVI ,jA Ajaj^-\ i^_JL>*_kJli 
j^fl>J,l j-iL/J^I *j*al\ ^ysUa^-ol ^^ i_)l./ft.i-l IJL& JlpL-o <L~?~ j -h -^ I JJjjjiSCJl 

(j^JJI agar jU-N I ipLva ^ J^>_>c_~j ^JUJaJl ^ ^S . j~S j**- Jl Jlax> ,_$ JJl 

. (1)1jUI (J* U^ f-lJLiS" A«jC-~j j>- y )}\ *-»JLll I L__^SvJl <plj_p 41a iLLL-j 

: Mangroves and Coral Reefs aaJb.>oJI a$4aJI$ uk$>iiAil -3 

OLn-l>"^.,-a . ij\jS^>y\ -Ujij A-jljJL^Nl oLil ^i AjUwJI oLil «^L>^a ^yA 

<_$*J jj^r' dri>^ <_5* oiJ-pLw-jj ^j^l OLj-j UjatA5' i_Jb>-jll i^J-lj >_ij jJcil 

olJLJl (ju ;j> Avicenia *Lw- jL>«_^l j! (Sjj-iJl) ojjJcll . f-^ljJJl f-^— < j>J 

jjli-l (y>— ! SJtfL, jji>- dlic 4j| t _/>^Jl ^-ji* J-*^- (j^l ^M-l ^l*! 1 *-*» jiM 

. -jjyJl^ ijJaJl ^ S^SU 'L—^ uw-jj jj^-\j -ill oljU <J?L2j i^ J*-* 3 ' i^^idl 

^ j^kj'j otj^Ul JaJL ."j ^1 j\j*jH\ J* Jl>" N ^j oULJl a la jjij c~3 

Sjj^f djS3 \sj 4_aU! jjiJrl >^" ^T J^^l *Ul 1> W— ^ ^-rS ^ LJ 5 ! ,lLi - 1 

^>»_JI J*-L— ^jJlp L^-a 7-SU jl>-jj ^Ij Mangroves v-sj^lll ob"l_J 
t _ y i>o" ci^ ^UJl Jill oL-» ,ji ^jl* 1 V^ jW-^^ t^f» SJj J^-l uy ^j^J! ^ j^>-^ I 
jU^i'Vl ,y Ip^J 20 ^ oj>iil jU-il O^o" .Lj£ ^ <^~ jl^-i^l ^J-W 
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yj . jjL» 7 Jl 5 Oh L> jL>J.^I JjJa 7-j!yj_j (jJj^l *->-j^ L-iil ly ^ 

Ja>- *y i^JjjiL) xM ^i (jJaUll LJj^Julil jL>*_^l i g ,. : .„k _^>Jo ^yJl JjULU y^. s-\ 

cjuL*j AS! <L«Lp ii_vajj • O^-^lj SJuJL_i-l Lj^pj L-^JjJjI y \S _i ply^Vl 
L yiju jji j- v st a." viwcs- *lyL^I _k>- -y LjJujjI LJLS" L^pIjJIj Ig -ibS - y lJjJJLII 

,ju *Ui: 4-JLo- ^ Jlj 4_jy>-l LSoy I y LJ . \j_ys-r 11 { j^- H\-^J* 3 (_y>yJl J?£\s 
ayj iJU-il] l&yl ^ bj^^ ^ SlUJl 32 j J^jLJl ^ ty^ 29 ^^Jl jjb 
lJj^JuU.1 jL>x— il oJlS'j IxJjjjJj LJlji**>I ^y ljy^>- 38 t NL*Ji 37 ,yj>y y j>\s, 
sJA Jix* o^J '"V^ '--"'^ °_r* ■^~ 4 "hrfy-^ <yy^' TTc-^ - ' c-j-isl «-i J J? Jlp . .'•,-;" 

diLsj . JjyuJI J>fr ]i Jju jL>-iVl 0JU3J yli-l ^kSJi ^^^ c.i,t^l jj jUJi^I 

. JjLJI <y <uU cJlS" U yl L^jjiIpS oS/I cjNjU^ 

Estuarine Ecology i_uoa1( * \ m -. LUG 

ftAi fi/v -1 

^J^ i/-" sjj^iJl «_oLJ-t oL-^Jl y Estuaries ^L^JLiLl olwail j-joJ 

l^ S^W^ 1 ^L_vail Js- JUi^SlI y . aJ^LLI oLiij ^JLJl .Lil J=">L^I y^ 

v_^*ll ^ .Lil ^iij . jl^SlI LjJi ^2 jj\ OUJLi-l jl^Loj jLfJ^I oU 

Ls^j ojXi La. ^jloJ ^1 LJ-I obli^Jl ^UJG' iiiJUj ^^ oLJbi ^Jl l y*J&-\ 
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. ^j^l Ttisuu ^Js- A^rdl ioLi-l ol~~Jl j^l j-* j~*5 

<u]ai*o j-~xj . oljLllI j-oJJ L*"lla Uowjj f > ( _£^J (^l Ajj-vi*Jl -iljilj olj^Jl /yi Sj^S' 
ol^xJl J^jJ iSJalo l y*d£-\ i_wail ^i 4lJii!l aJ-U.1 aQL kkJti-\ iiJuJl oLil JstA-^-l 

jjA . iw-^ail ^Li (Jl, J ■/>" 4_j_w_c»_-iJ i Ajt-i'yi 0^-9 oLil <J^-p aJlsJ IjiaJ . lAiUa^Jj 
Phytoplanktons W" oUsL^Jl jl oLilUI ^ iikll ^ j_*^ ,ji\ oUUJl 

CrtlaJI -2 

j\j^S-uj\ *J> . flil i_Jj-^-a JvP L^jj_^JJj JjJj ''-"^4 W»JI Oj&J «Loj^»ij 4jj_ojM (Jj-S 

J oL^ll ->J^ oNIjJI >^" . JJI Uk ^ JU-I y* U^ y>Jl j! Ja-J.1 J^b 
•^ l^-..^ljlj LJjlSI lijl j^ju" dJJU <. OULi JS" Jily ^1 v l ^j)' 1 J-^l ^^ 

j]\ J JJl hb <y JU-I j^ US' UjJI j^ ti^Jl v^jV 1 c> V>- Ui *o*=N 
js^ J, ^-^Ij^Jl ^ ZjfS oLJ j^>-j JU!l JuJl *.LiJl .i*j a;I d«*. i ^U-l 
iU-i AJjJI JLp jJajo IJLaj . Lib oMJba LJ jJI J^L- ^-l^j J\ gA j-^>^ 
J^\ Jt>U o^lj ^ijl iiU&l ^ ^>- i t5lj*JI v J^ i^ 1 ^^ t> ^'j^Ij 
ijj_^Jl p-U±J1 c-^j 5JLJlS oNa.*^ oli j-^U-l c-JjJl ^ « I* oLiUi^l . uO~Jl 

£• ^^ ^r 11 o! -^ 1 ^ U ^ J jU ^ jdl ^-^^ ijX ^ ^ ljl1 ol ^ > ^ 1 «/ ^ , 

. ijji^Ji 
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. 49-jJil JLp -3 . fc^Ul ia*-ji« -2 .^jlilJJi-l 



01 J->JL^i,l ^j t °W-^ t«j l-,.^U 0i i->-j^J i_*5t>Ui LJliJJ! uij^! 

oJLa 0j5cJj t £l**JI jlJUo j^ylp _^_^x_«u ^j ,/a,.ll pbJl Oli till JJ (o^>^JJ) obLJl 

(_jLLp!j ^axJl t-jLipfj _/xJl Jliot^j Macrophytes S^^sCll oLjLJI -1 

.Benethic microphytes a^Ju^l! ^LpLsJI oULJI -2 
. Phytoplanktons iJLJl jJlj^Jl -3 

oL_vail ^yajo ^i ^yv-.JjJl «idl jj6 Spartina alterniflora <_y>rlil jj_gJI u-i_P 

• f"J'j-rL? S^^JuviaJl jLgJVl ^ <5kLj_1*J»I Cj\jjj£11\j cw^oil iw^wJl »Ua>- t£JJu 

oUij^ji-lj o^j^CJl CjIjUJI (^JLp j-w (^Jl OjJuaJI A^ptflJl i JLp-<JaJl <uo-*l 0J, 

%XaJ . 4_?*-vJ>lj (J JjVl p-LlJVl ^ji J>=^jJlj (J-»jJlj ^^J^-^aJI ^Ip LvsjIj o^JLl-J.1 

^yijVl 57-LXjV I S>j^>c-a t±Jj 4jUJ <JjJ-w^ 0j5\J CjL^all (jyi*J ^ JLj-jVI <~_JU>eJ» 

^jjt^j* UJixp pLx^JI ^i if^Ajui j _^sA ^ jiy£Li\ f-LJl OjSo L>^u . UU jj^-lj jlLI 
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J, SjljJ-l i^-jij Pj-saJl Us^L. ^w_>- JjLu, S/Ij JUVl ^1 <fJ^*jS oUjj^jlJI 

j>>-lj Oil Aji-j CJ15 U-liCi c i^J-sJU ( J^i /»liaj jjJjSii ^lo jj^-lj Jill J-«-*j 

Jio j o!>UiiJl Jj j5 . Jjt^Jl ■y. Sj^ L^i" jU| ^Ip J^-*j *LU -LiliMj A-^»L>Sl 1 

i_ij-/» If* V-^iizX; Nj diSi -y JLiXvJ SJ-| ololS3| 0l 4^-jjJ ioiUl iljilj *U*Jl 
. otA^aiil <y> ^yaLklll jl *lijj| *^j>- ^yJ AiliaJl -y. jyi 

olJsj_~Jl jUij^i" o^Jsj^Jl ■y* HLw-l g-j^rJ oljUoJ^/ oL_^flil ^JiJ^I 

. ojj^Ji^ aJlI^I Gymnodinium j Gonyaulax uw^l jj aJl^vsJI f-I^J-l ojljjJl 
AJI ^jp i Jr ^> (_^l LJ OjS^j (jl Oji cjL^ail *Ij ^ s-lj^iJ-l cj|jUij[ J-ms^ U l_ r ~S' 

oLil ^J} J_1C 01 (j^Sj Ljjij l>J->- ""js-^ V~H oljlj*Oj| j-*Jo jiaLil (j^i-ju ^4 

s_~-~o cSy^l «jIj_«JIj dL_~JJ L_pU_>- 15^1* 4**-^ ul jjSO: o-w>- 4_JU-L~Jl 
-^^J <_$ jUI Neurotoxin L? waj«Jl ;jwSjJli . oLUj_vJl a Ju*> Uj^ij l _fi\ p_^— Jl 
tyJjJl f-lil ^ JU-I jj>> Lai' . isjjjjj *j^Jl (_$ jSI Jb»~l jjd Gonyaulax catenella 

. LmSjI oL^ijJ pL^J (1)1 f-l^-sfliM — *Lij jJl i_JUJaJl ( yi S^^^SCJi o|jlaojt>U /JxX 

oljL»ij| 61 (^^ i^L* j-i> 0j5i' jas-V! jj-i-lj Ji.1 (V 1 Ijr-S" 6^ ^yM 4-^»-lJ ^yj 
4-S dj£j (j JUl cus'jJl ^ . <jJL_i_4 L^ilj dSL*_^Vl L$JjL\£ 61 ,jSCc flj-i^i ^y**-* 
uJj^p j-w Lpl 6jJ-Hi*j (jvi>-lJI *Ji«-° 6ls 4 2jij_^ju jj_p j^j-^I jJ^Mj JJ.I < >Lwil 

<U5ld_P ■ilj-'J ^JJ-s^*' OuJ-i-a ^ui I jS j <U-vOi>-l (jjJouil ^ yi^A^o f-Lo t_jj Jo i„>— J 

. (5j>-l 4-JLJ jJl >«J *-SjLu oljUijJ L^»tXJl Ji cJlS" Uj SjljjJl i_^-Lkl| jl jjx£- 
i**nlj 4JL?-La> ob»-Lwo Lx^ 61 ,j^ " V 1 ^ 9 " j*>\ j^ ja»-MI j_)=Vlj -All 6j5vj Uj-o 

61 t V>^C ^j-vajJl LLijJbil 61 Aj dijiC^il ^ <GLi t_,j>cJl ,jJ>j& ^JJ, (Uaj Ji LjLp-Ij 

. <LoL»JI oljLaoj ill Sj^ij jl »5vi ^y Jo w 

^^Jlp i^jU-l JL4JI f L» jiJb 61 ^ oLsn. l l ^ <>JLll a-^L^)!! s^SUJl 6| 

cJj-Jl 6j^j O^;-^ t_wall L^>-ljJ^/ L>_g_» LjL^-o| >SJj ^j^l -ys iij^La 5JL«-^«I 

. JjJl Uj Ji J-^U- ys U5 lJo>- j^p t^j'Sll 
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Terrestrial Ecology 



rt.rt.1 &J\ -1 



l~Sj£ 4_p-L*wa /^ '/.25 ^yJljjs- iSj-^ O^xi V 4_»-jLJI j^jj il (jl (j^i f»-^_P^ 
^■4-^uj c ^jUI V 5 ^' f^Jl dr ' J 4- Sj0 J Lp^ ^^lS"! <j_«JI ^-_J1 f^iiJl ^t ^/| '(j^jVl 

JjSw? ^ji J-o|jjJl ^ Uj-Jij ^j-SJlj (_^J^I ^Ja*u JlSlilj 4^-LLl J_a|j_*Jl Py$ 

(8 JiCi) ij^Jl ^J-Jl »iiJl -y. S^ jIjlp! 
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(ILjUl jilLU-l)ijUIULUI E~3 
ijljll i-iill oUUI HUH 

>»jui iij.^-11 oi,uir nun 



k^jjii ^ji jiijj-i m 

ajajiivj-jiwj,wt|llll 



^JUll ^ ijUJl oU**dl c jy (8) j5Ci 

^1 Lf^jyj L^Livsj L^j_^j" <_,» oUI_jJ-lj obLdl -^ jujuJ! <bLix! l^kij 

^1 *ui~J cBioraes S-jL>- *JUl ^1 <_jLyaJ i^Llx* iiljA^- { y£>\^a>- oli jJsLo 

4JL^*-« <uLiala ^jj lift*-* ^'^ z'-*-^' ■* J^TJ <-*l \-*^ ■ ^-yit'jx^ *-i.J-f*~\ oL«^-»xXJI yfi>\^& 
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dUJU ,^jJl ia-^jJI J-j£ <U~oL>w« 4^i\jk>- \ijj£>j t Lc*-" Lilj^- Uu^ SiLp- (jil y 

L4J ^JLixI^J,! L^LxVl A-jA^v al il Swb-jJl il)^ oLL ' .-va. ' Jl iiUj oJl5" U-g^j i*_^>*xJl 

aL>->U,! J}U -y ilj^-o l^Jl o^dl j^j Plant association ^LJl «^>dl ^ 

<WaSLa>- <d Liu Us i» l^Xjivaj p-ULj £~jUI &jUL« Xp 4-jVI JaLSJl "SJJ i^>o 

DjSJ i±w>- t ^jS/l ^ L_~^j Is^L*-* SULp Lg_~_ii ^jJs-jJI ^vaJ - 1 
J^*j d«>- Dehydration fill ^^iJ 5^-1^. ^ ^ IjjJl JL* i^Ul obslS - 
(ijjj-^l ^1 <>« oLo-S" aii j^^Lp oULJl ?-jk^ ^ fill jj^j; J\ _^J| 

. i.jJ-1 oLUjJlJ f jbj- 

. 7.0.03 0^1 a^S-j! jUj /21 o«f— S-jSf I ^ c^tf 

Ji- f ai V ,1^1 ^ oULJl c~S JU> jipLJj LU Up* i^l ^JJL" -4 
. oL-UU ajj* JfU oi JU»i dilJU . -_pjJ| IIa 

• ^>*"' ^j 5 - J?*j *•*■$-« aJIjA^- 
^ili a^UI olio ^ hy*^ ^ fill ^ ^ J^| 1^ t £0 -6 
cA? ( u ^*j oli-^iJlj ol^dLS - ) oLJUll ji^ y* f i^J| ^j, 
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<Lilj-ksM) -k—jJlj (f-j^iiij Aijbj!)\j ojljj-l h^-ji) f-biL j£Ju \Sj j\ ■/*'?'*-[> 

. iwjUJ ^Jl ijij^lj cjU^>J.! JjcJs jb~b£ iJl£~Jl 



The Terrestrial Biota and Biogeographic Regions 

A^iji Oj^Cj li-^Jj ^j^-JjJ! jJl y> Ij^ii' jj-J^I i—iix^J La Ij-iS" . 4j_}jLJi oIjLJI 
A^uj a-^»j jlsJ . 4~olJl cjL*_*^>^ jj-laj ^ ia-Jj il-v Sjj>-LJl <Lubi-l <Lily^l 
dJLSi CjSjX* 4 t^^^l i_jbk^)!l y> oLIj^ii Jsljl y> oJj>-Ij yjjb £> ^^Ij 
diCLlU . 4_JbJ-t iA\y*JA j]aL« 4_J^I Jsljl y SJj>-Ij (jyuviljj ^SL-o oij ^ 
*JUJ-I jIsLlJUIjl?- i^L^ 0j5j ^IjM-I (jjL/J 1 L*jj-^i US' (i>y>_}JI) VW^ 1 

^Lwi ycstf y *s-J\ ^j • «>*> V-sb iiiaUS' Liy I VJ^ </ u^ 1 ^^ 
y> jiS\ dib^i ^Li£-.l J5Cio cjip 5-IlJ Ip^**^ ^Ip ^j£ Uiti LJLyl >_jj^- 
^T ObC« ,> -^ M M J J^J^ (^ 500) U^ /30 Jy~ t ^ 1500 

J> *-*lj (jUau JU SJbjjJl £ljjSfl ol* y X>X* £jj f 0-aJ l t -^>j^\ Sy^li ^Ap 
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: a-mjLl( (jA QtiLuJf -3 

•y. ^JiSG! o!>U- JLpj tSJlilobJl^ iJLJl jJU*JIj jjLi. U ^jVl ^ Ap- jj 

t.oj~*^ j\ h>\j ojj-s^j Autotrophic 4jJJcJI ^li OjJjSC (jwL-<Vl ^j^l ( _ 5 >'^« 
Pho- l JjjA\ p-Ul V^ju f-lUl ^sJ ^£J 4_JJuJ.I obiAilj pj-^JI ^1 VI ^b^ V 
aj^^j*^ *Ls~I J& lSj-^ (3 -^j JUi»J jlS ^LwijVl olJLJU dJUi *^> . tosynthesis 
Blue f-\j^~\ - ^lijjJl i^JUJaJlj Mycorrhiza I jjIjjSuUI J* US' U^jiJJ J*-! <y> 
Uj^_p J^ju-J,! j~*Jl y> Vegetation ^^ail-l *Lv50l . La^J>j - Green Algae 

xiljil ^ ULp jti^La jA LoJi CAjjLp JyiJI ^LwJl ^Lxl -yi ilju 4_v"Lu| i Aj> Uj_»_P 

Herbaceous L?: A*JIS' oLJl ^k? L^c ^ *j_^ ^S aJLic olJLJl oLLSO' 
Shrubs oljj^Ji jl ^l^lj Trees jU-itj Woody j[^S\ J& UcL> J-pJi«j 
^^L^l^UUa&oUdJsu^loi* .ForbsjGrass ^Li^-jl b^dJUiSj 
L5 ip ol_i5oU ^^iJ <ij>4 j-jL^ dJLA d\ U5" . 4-j-^JjJl 4_^oUl oUu>j. ii^*-* 
(SJL-_«) Hydrophytes i^U cjIAJ diL* J lii I j^^ ^ . 4JL~J| r-jjb" J^Jp 
(iiU-) Zerophytes h J \ Jr >^a olJLJj (SJ^j) Mesophytes i^jJ^j ob"LJj 

. Halophytes i^JU oli'LJj 
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Ju>-I 



L5^ j^j -^ S W~I JlSwil o^J . Raunkaire 1934 as-j$\ ^JJl dili ja SUai" 

. (9 j£j>) ^ US' ^j iale IjyAs iwMLl j*P vJj^laJl 



DECIDUOUS WOOOLANDS, QEftMANY 

I. EPIPHYTES 

J. PMANEROPHY TES 

3. CHAMAEPHYTES 

4 HEMHCRYPT0PHYTE9 

9. OEOPHYTES 

6. THEROPHYTES 



KAIN FOREST, BRITISH OUIAHA 
22 



27 



38 



23 



IE 



• « 




I. ' 2. 3. " '4! 

INCREASING PROTECTION OF RENEWAL OROAN 



J U-JI sU-i JiSLil c-wj i Raunkaier J U*i^i ^UUI ; W>- J^ (9) J*-i 

4^ fU*4 JX^j U-» (6^ J jjJJI jt) SjJ^ill f*ljJI £> Ji-Vl JxJ«tll p-jJI 

likdl oUU ^ ^SU Jyidl v— ill U'lji-lj iJjls*. ^UJ LUI UUI pj-jJl JjUS . *>- 

uj y urn UAH (/ akli ouu ^ ujl* t ^i^ o^t i*--**- (us*- > i*u» jt 

. U*>m So Jl^U *Ua*t oli «Lj>- Jl^-il ^- «j~S' iyi* 
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(jLoJ \s\j Ljjdl ^ jjj^r UJ J^>-ji ^ cjIjLJ Epiphytes Z^zji oLjLJ-1 
. Orchid v_Ji^JlS' (£j>S\ jUcJ.S/1 jUai4 J,ji 

fj-sVl j^Ljp o^Ju^jdl (t-plj-Jl ^^ Phanerophytes 4-JljJ* olJLJ -2 

. ^jSfl yr,lg-.« ,JLp SjJL>=xli (^pI^JI Chamaephytes i^Ja^ oUU -3 

i 4-~-£-p JjiS" ^ obLJ Hemi - Cryptophytes i-^jl i_i^ oL"l_J -4 

. Uli iijxJl «Jsu* c-c£ jl l _ ? U-b /%-^jJl 

^jJU ^- la., J I c^ p_6>i^_Ji Geophytes J\ Cryptophytes a-^j! oL"l_J -5 

• ^"J ji'" 1 J' ^JLaj J^*i 
51^-^11 ^Jl oLJVl ^a Lf?L_>- 5jj^ J-*Si Therophytes 4-Jj^>- cjL"Lj -6 

Jiw L? Jj> 4_«jt>U,l j*& J j- ^aa J l /»jLSj t L^mJ Ij^al <L^°j o^-^j 4jj.sa.4-l 

d\ SjjJs>jJlj ij\y>JJ ojjljjdl oLLScJl j-a 5dj-lj i»lp Sjj-saj iL^JLJl Jic 

p-yaj ui>- ^y . 5J ji ob'Lij iuIjA oIjU ^ iJljXs^l jkl! 4jLp ^ fL?^' 4~JIp 

i-AJtu of J-jl*J.I ^ . 4^>J| SLJ-I JlSC^l j* JlpI 4^J iJl^i ykVl oLUJl 
(1)1 i_^j ctUi £• . oUjJ-1 ^y i_JlpVI Ji iJ^fl jlabilj iiU-1 ^jU^aJl olitJ 
4jilliJ.I v--jIj1I ^ HjJ^I 4~» o 61 i jJ?\j^\ y 4_Jl>^ *Slj» 4JLs*lj.S JlP f.jj.1 jJL>*j 

L rt 5^ ^ Sj;w5 ^>-jjJ Jf JJbcll aL>-j1Ij <;^JI J-*l js- iJH i-Lil ^JLp SU/j JjSj 

SJLSli jjipf . 4\uLsaj 4JU> abf ^j JJLP SLJ-i JSdl ^y—kil JJ^Jl <l)l . oU-l Jiw 

jIuLpI j>-l (_gl (, x^Pxil ^L^l ^yip jl ^yj-S" ^LjI ( _ 5 Lp l-JI^I Ojjj U-Up j^>cjj 
•jS^r ^jU-saJi y jj£S\ ^Huj t jLp)I! y^ ^IjJSM ^IjlpI JL>-jj LJi^ j>lyVl 
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t-'jA c-aJjj" U \jJS cj\j~*Ji]\ •y iLii Uljjf o! jji . aJj^- fl/Vl iJU 0j5J 01 

i £ J *jJ-\ ^L^SCJl sLj>. JO uiJfl JJJ. oLs (. <£j>-\ 4-U& . SiU-l S:>UJ t^-Jl 
"will -^j . Lg — ii Sjjj-siJlj o-wJ Flora oLJl oL^ JSLi <-iJ? JJl^j (*-«^J.D 
^1 " Vegetation cij-*aiLl *L»£J1 " juJl j-^cJl 0^ (iyill -J^si" ikiJl «JLa jlxp 
^1 Flora iikll oULj <juj <2kL« ^ J*^L> J-^^- j* L^ oLJl *lki> ^1 ^^ 

tAi Flora L« iik^> cjLjLJ ^jljll j^ Fauna U 4^kx« oUlj_^ ^^ou u! ^^jj 

Higher Plants 2-JI^I otlLJi jl O^iJl II* j>° ol^Jl ^ <_jLLi5I JJJ 

o^SOl .v : .*> jl ^JlS cuJj obi! Photosynthesis J>j^>\ *bJl ^j^ ls* 1 -^^ 

^ j/Vl £bJl y*j C 3 *^ ol:LJl Ji^ of ci~j>- Carbon Dioxide Fixation 
b\-Zj . Calvin Cycle ^15 oj jp j\ Pentose Phosphate y> ^Ul i^L-Ji oie> 

^Uj bicarboxylic acid cycle y> I4J JjSfl £UI u! ii-->- iAk^> U*}* C0 2 

.(10j£i) 
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o°C 



c 4 plants 




UgM crt.te.n5tt y 



lot 



^jjiill p[XJ\ Jdjut JiU- (j-a 3j|^»J|j »ji^ilt C4 j Cg ijL»Llu/l (jhjj ( \ • ) JSuS 

fj_siJlj iJL«Jl SjljJ-l J <J i_«J LS it>\ J C 4 oL"LjJ ^j. a\\ p-LJI -1 

. i-ijjii!! 6Jj>. Jl4 ^ ( _ 5 s J _ M aJi *UI L^ -L_LJ C 3 oL"LJ L.I t J-«l£Ji 
. JjiaII f-_^aJl oJUij iljLinil Sjl^J-l J <d Jj_>t« { Js>\ J L £j-^\ *LJU 
J_^jJ sib j ^Up C3 ^ _^_sAjl f-UJl ^Jl-o-C' L^j .la^Jij M C 4 CjIjLJ 01 La-5' 

. L £j*£i\ *LJI iJL^ ilJU*il lib- J CjIjLJ 4jjj>u US' tJi^^jVl 

J \j^S Isyry* ^J p|jiM.^f| Ja_>- _pej Lf^-I LJ5 C 3 oIjLj $y>rj <Vk ~2 
^jJill Jji» Jlp C 4 jlij; Lw . i*sUJIj SijUl jLLJJ 4JU-1JI cjIUJI 
. iiU-l ^jUwJI <2k^ Jl pIj^.^1 Ja^ Jl JLJL3! ^ 

p* 400 ^ J*T Jl ^b^ UgjT vl^~ JLp! s,U& ,UI J*jcl«i C 4 oUU -3 
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400 Oo £j\j£ JA L^S J\ ^sJ- C 3 ol:U \J\ . SiU-l Silil y> Jb-lj 
. SiU-l SiUl ^ ^IjP jl>-Ij £&)/ 411 -^ -^pIOOO Jl 

aAS Jl <_^J| ij*j Lc j C 3 ^J lc olyJ-l io^L^l i»jLL> p\ C 4 ob"L) -4 

j J!j Wheat «^l Jjl. fliA5 <jLJ)h IjJlp jujou ,_J1 otiLJl J^ -5 
Lol C 3 ol:l_J ^Jl ij_*j oljIj-yi-iU (Ja*--oj Potatoes LUlkJlj Rice 
fl.sA.Jl SjJJlj Corn SjJJl Ji* J-^l ,J kJ^ J^^JU ii-Scll oULJl 
C 4 *^S l^U> Sugar cane ^SCJI i_w23j Sorghum 

Distribution of Terrestrial Communities 

iTheBiomeso'Ul^lrtl 

^ ^JlSNI ^ JLarl^sJ j3\ *U-Sfl <*j-^ ^ i-Ajjll oUbii JpLo" 
lJjjJ ^j g ■■■; U _>J ( ^x i~»Jil olJU^j g^"j Environment a_^J1 Jj Jill 
4-j*-l: -^ Uj^ ^ ^>J\ ^>^ l^-j j-S\ y* fJ*)Mj • Biomes ^JUSfL. 
.LjU^ aJ ^-Uil Oj-C vi~»- ti^^l *L-£Jl Sjji Ji£ jvJiNli • ^Sj^\ *l~&\ 

^^AjLl *l~£Jl Life-form sL>- JiCi i! . ^iS^U UbaJJ f LJ\M ^ ^ik>J aS 
4_~S>Jl & ->il ^J* ^ cS^ M*" i>°J C^ V-sM ^^ ***" ^ '-^ 

^ ^Jlj £Lll ^j i£j-^M *L~£M Sjji Biome ^15)1 1 £^-« ^ V 
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jL^JiVl ul^>- 4_wvii; ZAs> ^JI[ ^ yULp^l "^IaJ Uijf Vj-iJI J^IJ-I cUJJl5j 
Jii l-jL1_pV|j t^^l I J-* ^ SjjJJl SLj>- JiCJ. ^ (jljj^l iw^y^ i^-vaJJl 



: JLuuLll^lrt't^A 

. oijUl 4; jjj'..iifl]| OuLiJ 
. <Lsaa'.Jl obUJ 



Ip^i 


-1 


'r^l 


-2 


ij^i 


-3 


'(^1 


-4 


'(^1 


-5 


'(^i 


-6 


'p-^l 


-7 


'l^l 


-8 


'(^1 


-9 



Desert Biome pljpjail <ajJlj>! = ^i 

eJj* «-*>ij t *\jj*^a l.g : .../g|jl *iajt« dj£> ^Jl <L)j_*jl 4., a]g , 'J , I L^aj LiLjilj L^l ^J 
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jt-L* 254 O^J I g ^. 4 jJail Ja>-j aj^-° j^-« j-^ Oh*^ - * 4-^L«J J->*J lg-I^L~~<> 

Imperata UU-I Ji-o 4_<J|jJ| ^Lli-I ,j^;j jfVl jf Tamarix <ija]\ 
. Acacia («JJaJl) Lw-lS"\flj Panicum aLJ^LI^-j 

oLjUaJI Lfji j-Sj^Jj t^>- 32 Jl 16 ^y^\ i**- Oh ^j^ J^ 1 - 
l^-J ^-IrJ iJj-lJl iJU-slllj ioj^-l jiaLjJ.1 Ul Quiver jijj53l _>L>^I j 
iojUil LS"j^Jl o l__^^( ^^j j-lio" diJiS - j Acacia (^JJsJl) L^-lS^I 

. L_iLfc>JL5 

&\z~£jj OIjjIj <^j^I "jdj*^ *l_^>w <ji Ji^j <i-*~ ij^-^/l f-lj^-waJl -3 

(JjJi i_J j-^rj ^li-l £p-5l ^ij-'^-vs J- 5 - *-^-^l f-lj^xwaJI J>\ j»— «JJ 

oLJj . hj\y~^\ a^J J^Uil ^j Acacia ^JJaJl jl L—l^l oi^^Ji 
^j-iJl i_jLLpV I ,yzjuj Atriplex JiSfl j! SijJaJlj Artemisia ^iJl 

. Dipterygium ?^y^\ Ji- 

Xh l$J> >llj 7.40 Jl_^ Ulji-I ^ ^l^w^l JS^J : Ulji-I .i^^w -4 
( ~2j*jj Mulga Ji_« 4iL>- 4-^ oLjLj L4-J jJt-x^j UjJ— ^-L° 381 ^ 
. i^yJl oL-LJ 1 u^4J ^^ ^^ ^ 5L ^ L| J V 1 ^^ 1 
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i.,.,a..,^.",i 



$[ i LJUas jl L-«jj <=-lj-^ j^ (5jIj^>- jjL^J ^jb^vaJl ->^jj • LsLa_=>- 'U^jJl ^JiJl 

Ul t Lwul ^ i^ij^ >l/wj SJLxd.1 cjIjMjJI ^y rt-JajJl ^ j>-l J^ <^jl; iSj^^j 
iiw>rj i_il_isM *~£jj^ cJ-iu olj-^x-Ji ^ JjJj "if j iijji^j iLJi ^^^i olJLJl 

. LiJjj o-xJl ^jUc^j ^y Li" JUJI f-Uj'j^l -3 

|j>- AJi ya^ l^J Jaiwj ^yJI SwU>-jJl iaJUall (_gjU>r„,,^ll (1)1 y&Usdl . (jj^^^va^-l >=-Lv5\Jl 

(11 JSU) ^ U5 JUL-I ^Ij J^ jU-ji ^ L^ JaL-j Sljl 
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volcanic mountains 




gjj c ni!"'!i. 

Dipterygium glaucum ' ) 







iJuj OUSj W JJj CvJ £> Si^ku *JU>.*I.^> (11) J^- 1 



58 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Jie «£ ^1 ^jUwsJl c^U-oJ^ ,y *U-J ^UaJl £^>y\ cr ^ f ^ 
SLqI*-. iili-l Sail! i~J j-* c5^' ii>vJl jr^l 015 . Lijjil ^ jldl £j^" JjJs 
Ju>jJl L^J J^jJ t/JI SjO-I W>^ (Ut 24) ^ 600 i,UJ >il JsjJLJ Ua>- 
iJJi-| (^jU^aJJ ij^JI v 1 -^ 1 ^J^ 1 Vr 1 ^)" ^ -^^ • l^-^- ^^ ^j-*-* 
jiiL ij*^ j-LS" 2.5 j! ^ 0.5 j* JiT ^ <Jj.~ j\ jU£a 1^ C&fi Cr° J^ c5* 

.(12JSLi) ej ll 
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a; 

< 6000 

>- 

< 
X 
v, 
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ARID (DESERT) 

A. 




(V.AZ.W 



v 

SEMI-ARID 

(GRASSLAND, THORN WOODLAND) 



100 ZOO 300 400 300 ( 

^^JU) RAINFALL MM. 
(1l* /jbS^ / oUl^^b) tilL-l bUU (jjJuJl £lsi)fl (12) JXi 

IjJjaII L2j/I ^ ^Wl Js>j&m< tj^> djb 
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ijjJl ^-iji T^r^H • l^^^-^ 1 ^L^ ^1 **-*i p^J qgjL-^'wail <£jj> L-"-^ 1 

l« c^tLJUil -y, Sj jx)| oIjjXp^ 4^^J j£j UJi*i . J j VI jLxp-VL j>Jj-J>I J~°Ldi 
» (>* 5JLjl_gJl i-woiOl !»-«— j ^>-L^I ( Jj>\ Ji iijjll (^jUw^aJl 0_^J 01 -jSCc 
vj <JJUSj SJLp Aji- j>LsGL MJUJl y 4_Ai53l OjSj of t ^5Cr villi *-« . Lr ^JLl\ 

•y \ J^>- Ij^S CjL-o-S" <Mj <—*>o t (/^Jl 3-Jaji ^JL-^J (^LJLJ'V L«Jjjii 4jLL£J! 

tf ciUJuj ( *^Jl >*-xll JjoJ, k>*~0 2j_^J1 ^ ^-^/Vl £«->"3 o! j^£ ist>Uo 

1 CU:^^! iilij O-JLii liU ijyu V ixJi t£j iJ^f U^j^ *<_5^ (C^ 1 j^ 1 ^ 1 

I ^ i— Slji-I oIa Li^J jl o*j . ^j-^l ly *\y>c^a Garden of Eden x* 
I /»U-xaI o ji klgJ V L.^1 jUijVl^j^-^V 1 _sj^A i j J iUI_ / >waJlOl ^yU 

.j ^j3 LaX* iaii j-oJb «-»LAJM ^j^' j^Ji Annual oU^I -1 



,*JU 



3 LSli) iSjjJl l^U-- ^ *lll o>: ^1 oLjUaJl JL* oIjjUJI -2 
*L,\ 3JUJ ^JlJ vM *~-0 5^ c/ °JJ^ c^-J j»ju J^i Boerhavia oLJ 

. Jail ol>- j .y 4*-^ 4jjJs>^Jl Oj^J U-UP cLUij 



Jl ^ sjl.I>- UjjJL JJij j^Jl oljJJl Jl aJjJ-I oL"U!l jji^ ^ 
LJW JL* ■ OLp-'Vl jyuu ^ oly- SJ^ j>-L Jj tiUl OiO^-l >il -^^^ 0^- 
j^ ^_J^ Uj! e^H ^l^*wJI ^ jjiJl ^LJi ^" t> (>*" °^ ^^ 
^LJ"^ 4i5U ily J^-jRhazya stricata S&> J»jJ-l ^^ J* "^^V 1 J^* 

;L*- Sjji axJI J^ IJ^j SjJ^I ^J^ V-r-^J ^J^" ^^^ ^ il > 11 J^ 
a^JUl ^ oU^I ikJdl iljil i,liV ^ V iUS jlk-Ml V* 5 ^^ H ^ 

aju Juj tiu- ij* oJL5 jJi v^^. ^^^ ^ 1 "° ai o^" ^*^ " a ^ 1 
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C^j" dUJLj ilsuSil oilil J^JJ ^LiLS" jlkoVl -^ v°-^ ^b Ol (J| llSLftj oUNl 




i+iUy-. ^ frill cjpAj^Jdi AloejLvaJioU (13; jXi 
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. <LjJaJl ijLii-l SJ_» pbj'l .kLJ <jl -jiCj: i5Cwo-x Sj-Jt-^ USIjjl J-«->^ jr^ i$^^ 
i_Oj£ ^Ip SjJi_aJlj i-sLLi-l iJjjJaJ i_jL£xJI /^wa^o . o-le-L^-a <u. a . y„ , /? ,. 7 C->Lpj-*^-« 

pI^^^JI ^ ci^^l *l~£JI • (17 j 16 j 15 J£i) *L> xAj/^U- *UJIj J^AJI 
Sj-jS' e-byr oU-Lo ajj s^bxo o^jill oULJl aJ Oj& j^*^° ^y^ 1 ^jj^ ^ ^j^i. 
*li ^L-^tjji oL'LJl l _ / a~ JJ y <?t^il Allelpoathy cjUa-ill ^sjj* . L^u 
y* ^JJ| jiUI jJuoll JU* ^Udl ,y JUL JL- Sjl JLp OpLJIj . SOpLl- oUUl 
. ob'LJl £*■>- r j* J^ ^r (Ji lP>» -^J ^^ ^J 5 ^ u^ 1 ^ 1 ^ 'w'^j ^l 










dL-~£ll »l^«* yi ijU oULi (14) J£i 

^ S^ ol^L^ Jlp ^^1 oLJI _^i Artemisia j«-*aJI oU s^;^ L.1 
jUiJI ji oywaJiJl . Great Basin ^-£1 ,J> jJ-1 ^ ^Jl^ jSS^II "^jW 11 l$j^>wJI 
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jiS) <>jbj\ dj& <^r>- LJjJI ,_y5j-*Jl IpjjW- ^ J->-Ij^j AJLi Sahuara (i^L>_*Jl 
Uijl JiCAx) oL^JJlj i^-JujJI -y L^j ^L ^ a~oJT dlLgi (jjJd\ oLf-li La! . L_^j 
jl olj-jJl jl _/LM ^j>\ ^y j-~£ t_^JtjJl (jJU 1 JLai JaJ-1 *_?-~J . 5jjI.j>s^ <L~1_p 

Euro- j Atriplex (JiVl) As^kll Ji« Chenopodiaccae JaJl Jj>-j ibLc -y, ^>Jii 
(JaJl J>-j) 4-bl*Jl o J_* oUU Jxj£ d^>- oi_^lj ji^L* Jx_/ Sarcobatus j tin 
•yi aj jLsajJI S Li- 1 J^i J-/jj . JjLJ.1 *JLJl -ya ^jsh j»L*il ^ Lx^lj oL~L^ 







dsUl JykJl (ijUajJI oLJI . Liyl JjjJi ^ iiib *l_^« ( 1 5) J£»i 
oULiS" /l/r;t' J^-jSj Acacia etbaica ^ ol^^-iJI Ul Kupimrbia j& 
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dl tijj^l y ^ i^jU^I y A^fjJl *b^M ^jSlI jl . lj~^\ jll^Sfl 
o! ^j oLiSllj ^JUJJIj oljt>U J^j3 Ol o 5 ^ ■ ^^ Cs* ^ U °^' 
- ,lij _pl L_JUck3l dUI5 i U-pUJI .-jj-dl ^ipj JLo^l Js- lu^ ijJiS J£i3 

JJL.U3 iU ^ oLiSlI £> ^s-US U U^ W& Blue ' Green Algae * , ^~ l 

. O^j^ ^^ LAj^k ^ V-^ Wj Symbiosis 



S&i$fi4& ■$& ! -te$i 




Artemisia \j>^ cM^ boj~u i^, *\j-^ ( 16) JS^i 
Agropyron J^ls^-j 
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Eucalyptus jjiliO! jb>*«ii ^" tlwp- Ulji^l ^ hj\j>^ a^J. iaku (17) j5Li 
Triodia ^j^- y LS p ^jiSUiJ-l L»l 



Tundra Biome Ij^Hil <<ulo( : Lilj 

Oj>-j; . Oj ji-l jjLJl 4jJa^= ^ ^j-^Vlj xUAH JUJI 4Jik^ ^ Uj&MjI c, JU^Jl 

^3jj" L4J j! ^1) U^o ^J jUa:l dSLA jl lilt U^o J5 ^ fl_pVl ,y jJ&\ 
IgJ i?-L~<> a-^jI ^j^-j 4— jUI i>-L^ jyi '/.4 J>\y>- IjxJl 4X0 J^-iJ' . ( LS ^> Jj^- 
o-U_« -^ "/.40 J>\ y>- JS^L. j^ii)/l lift j 3~*9jSn S^SCJl y ^UJJI t.a./V.II ^ 
/>!jj-t <ik^> ^uj . IjJjdl y <*_^lj cjL^-L^wo d)LSQx£ zoj^Jij IjcS" d)l U-S" . L*»T 

■"T 1 J^"J ^U-"' JU-ij ^jjlj Lj-^l JL<wi ^ Aj^jjJ^aJl obUJl ]a>- jo 4_^_sljJi 
SI iw^U ijj>-Lo i-ijjJi lj "Ul)l 4^j .ij-^j . IjJujJl jJsLo ^1 y, S^jIjJI r-jiiJl iaku 
oU-ji J^i2j (jp- ^ ^A^ail O^ j> 50C ^Jl p-Ix^JI J^ai ^i ojl^J-l CjL>-ji J^aj 

. |» 25 C ^yJl j ; ..^;.aJl i_iLvaJl ^ ojl^J-i 
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j^LiUJ! L>_ft (LojJ 60 ^J\y>-) ^wa^Jl j^jJl X-&-2J 4iisljJI OjljsU oU-ji 

J^i >b*T LUII Aiiil! oU^/1 pbii^Lj »ju>^ ^jSll jl; . 0L-~sJI o-ba^ll 
Perma- ^x^Jl iU^Nl isk_c iU^^I ^IjJI J^pSlI aj_^I ii*l> JiyZ . <,_L,/aJl 
*L~SL!l <-i!Lj d>p- iJU-^ <*Ja5 4-J»j LwwLp (-^ji ^ L^L^I lj JUxJl . frost 

IjJ^Ji t— a a. '" . «L-aji <u*_Jt*>- oIjLjj f\ils-j i_jLJLpIj (jlj-=-) obJi] /y> ^j^a>-\ 

JJ^-xJi) Ji>^ _^j (_j>- f-L~£ -jj« iAJL? 5-jjtLii— .J S^^^va.^ Low Tundra AtLljJ! 

jjio' Ji High Tundra LLJl IjJcdl . SJlo^ju OjSL" V Ujlxp dS^ ida^j *ILL 
jj& ^^ojl ./? "JJ j— -»il j g laU . i-jLi-p'bllj oLJiVl /j-o jj^ >c pb±^_^U *bj->- 

(1)1 /t-^J • ir^ >J-J^*" ijut»«l (Jj, l5 J-*-" W*' '"^-^JJ <(JtJiJj-a fy^J} J I O^mLxIjj Ou>-L>*vO 
lT - *"' ltJ^ IT i lV °"^" ^-J*^ 5T»<>-»*o 1 i^vaJI ^ f- i_v2Jl 0-L» L>^3 I wwvSJ J-*--'' /J-"' 25 

0U 73 ^jjJl Ja^- JUJ; ^3 Lai . j^-LlJl j-g-iJl ijL$J ,_^j j-oLJl j-g-^Jl «;1Jj 

tjp- jL^vaJ^L aJU^di ijjJ! oL* IJuj C-ij>Jl lijo <_/ . -Was ^__r4->£ l^'^*^ ^ IsLU! 
«^uj N ^JJ! j-s^l wUj>dl <j*5\z ^ hjdi aJjuJ\ 4aJo]\ LI . *-^50 J I 30 J^p 

aj &j> *■/* '* i~'\\ jJabil (i oLil aJufc **:*£ IJL) . ijjiJl J^b J-i-UcJL L_-JiJJi -uL=^U 

: ^j (18 JSC^i) ob'LJI ^ "<^4j %\J\ ^^ b^ 1 ^i Vj"' t/ oV^ 

. Car ex 

J^^ ^> hj£\ ^^ 6j^ Ui53j il*4y\ Ukx» Jl J-^" V oL-LJ -2 

. Grasses ^iSLii-l ply I 

^LiJ-! pjyf £*j Ji^ ^jJl ^ i^Ja^Jl AJLkSl Jl ±*& J-^" oUU -3 
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*. Salix arctica ^jidLl oL^L^I ^ *y~i : IjJUxJ) (18) JSLi, 
Cassiope j Carex 

iJLkj aLkij 0j5o L UIp j^Ij LgJIjji jA-s^j l^Jl_£wvn j-^JL *-w£> ob'LJl 
Ij^cJI i^XJI (J JtJ Liu tii-Sjl 4jj-L*JI iiLkll ^^Ip Jswi \j^>U 0j& uJl^\ A^ai ^ 

diii-S'j ii-s-wJl OjjJl jJsjL« ^ Sedges oL.j_*_vJI -^ ^ oULJI ^f 
j*jJ dUJi'j . Cam Berry j Billberry J^ ^L^uJl ob'LJlj oL.jljJ-1 ob-iVl 

Dwarf vi^ 1 VjjJl <^l jL>- oUj Dwarf Willow V'jlll <J>1/m ail jU*^l 

. petula 
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Temperate Grass Land fiiome ^Holl aJTtnrtU uluLkiJI ^ulil : km 

J5" J jJL. 750 Jl 250 jjJl^o p_Ji)/l li* ^ jl^Vl i_^L- Jju^ ^JL 
. cuLUJl ,jjj5i] l y& V U^lj ^jUs-vaJl ^jj J^rjj l» (^^JLpI ^ aU^SGI aJu»> . /»!_& 
j^IjIj ^..o la »l| J_^Jlj aJUaJI ISo^l ^ Prairies cSji^Jt *JLS)M iJuu J-o-ij 
<ju a_jj_^sM l£jy>! ^ Pama L>LJlj l^jj^lj ijjj^Sf I Jj^-Jlj iibM ^LiJ-i 
^dlj Graminea cjLL^JI ^ UJ Sj^l oULJl yj c 50 j 30 ^yJI -^ 
LgJ «a~J iLaLj jjJl>- Lflj Festuca j Koeleria j Stipa Ji« iiJb^ ^l^-l *-*^ 

• Oij^ JI^^'jI J** ^ j^5 J cpU 11 1/ Andropogon 
jJ^Zj £-Jl (_> JL. 250 y> J2j" jlk»L (>U1! oJu >^" i-j^l i^LJl ^ 
*La)Ij Carex j Artemisia t^JIj Agropyron ^»_2JI iJLJL»- Ji-» olJLJl lg_J 
jjUl JL. aJLsL-I jkLil ^ jU^iSl 1 ^^ijo tiU-f Jl^-jJ US' . Salsola ^Jl* j Poa 

.Pyrus fSj^\ 

i^*-JL iUoJ&^l ajLp ^ ^j lJj>- S^-^S' oU~U^> a_>^1j«J1 j^ij-yi L5 i=^ 
P-IJUJI olJU Oj. . ^jJl oUljJ- v«_J9 ^U* a^lJI ^IjVl ^jJj* . OUJ^AJ 
. vjLIpVI y ^-pl'-ys-ll i_jU«J^Ij OjjiaJ Ji SjiJlj j^-^Jlj £-«-5Jl Ji* 4U»-S^I 
US' v,^ 1 J >*^ "v-JJj* <4r^ l^ 1 ^ Ji M 5 ^ 1 *~£^\ lH' 1 ^ 1 «J>^ J^ 

^jLif ^ U->-j L-— dj& Uj (jillj (*J_p- J^U* J\ oiii-l J| <_JUd1 ^ii 
4 ■■■■?■■ II ^b^l JU-*^I ^5 oLJVI J?— 0J. . ielj^ll ^ u& li* ^ oUJ)/l 
aUj-JLp j^j! ^ l_^j-° c-i cu!jUiJ-l (y> \j~£ b\ . l^jJr\ ol^> (j-J ^\j^J 
jSUUl ^U yPl>l «lfl -^^iil ^l_p-^lj ^r-l^l ^1 ^^1 j>^ c J'LJj)'^ 

. ^jUw Jl Ulj^ Ji t5^ Overgrazing 

J^Up .-■■t-.H ^ d-*- oUUJl ^151 Jtb. ^ Uu! 4_Ap ^Ij! j^j; 
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«l2J . Jj^-z^l £\j*- i±jj>Lp- iJtku* J ^IjVl p-UJJ (^JLJl ^jjuJ.1' Jij ij^xJl 
lyj: i~JL*Ji (^IjVl i_j_y Oj^Jj oljliil J^-b Lj^p iJji*i.l Vr^' u^b^l 

32 rJ>j£- ^- uy. *-***( j 2jj-vaj Jxc : iJL-iJl \£jj*\ ^ j!i5\J*ji-\ ^-J-sl —1 
^J[ rt_L 254 (ju Lg-J JaSLjdl Z~»S rj\j£ Lj->- 53 ^LXj ^J VU-ii 

ii^p- jjijLisL-l {y> ^Li f^Lkp iakll ( _ ? U jJs^jj bj^- jJail ^y *■!* 762 

ty^HJ L^J~^"-> -J Cj£-^rS*\ <£ ?-<& fcj-* j-*- 4 J>~^ ^J-r-" •'■•^ 4^-L"^ 
LJLS" JaSLdl JJjj iwa. ; ./aJlj *^Jl L5 U^i ^ Ijji*- JL« 1270 ^ I 378 <j^ 

. 1_J i*>-|J I >jkj\ JS-^J b^M 

L-T jy. ^Jl Ljjl <ij-i (y pJ$y\ IJL» JW : L-ljjt ^i ^isLiJ-l ^JUI -3 
JjlsJl ^ rj^" <JU-iJl l&j^f ^iSLis- eJl5 lil . i^jwaJl oLUJ! ^J\ 
j^aJiil <y £jS£ ^\jj ^L^>- OLi <_j>^ ! (Ji J^Jl j>* ^K^ai^l ^1 

^j *JiVI IJL* ,J V-^J -k^ ^ ^^ • ^O^ Vj^ cr 51 -^ (^i -4 
kl-.U-i JiJ-i ^LL^-j Sweet field Grasses SjJJ-l JiJ-l ^Lio*. 
^ULsJ-l Jir 4, ,^oi-l S^V jjiSLJj-Li Sour L-a^J-Ij Mixed 

i_jji^ i*^lj <iku ^ ^LiJ-l «Ju jS"yo : LJ(_ r x^T ^i ^LiJ-l 1JS| -5 
^UJ-lj 635 j 380 ju Lg_J jlk.Vl ^jl>£f viytJl Uljj^f Uvi* 
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•^a A-« Jp-I Jl Olo_JLj| l^oy! ^ Cj^-Sj] ^JLaJl ^^vilj'yi oU-o^-^o j»— Sj 

i_~JLpj j-w^a-S iw~*i-Pj -Kr^" '~r~~~ s 'J (Id Jp" l — - > ^- p KJj~° tJl ' 'j-«Jl ,JJ, (3 j--iJl 

^j] ^-Lljl ,y Lj>-jwL» L— ju\ Oj5^ (_£JLJ| jJail Jgj-.a-^ r-jJ-f :>Jl_^ oJLaj <j;.jj_ilP 

Andropogon <jlo j^S3l JLJl c3jj' flJ^I 8 Jl 5 -y iL^kJl ^Lii-I - \ 
( _ J i 5 _JLJ-lj Panicum virgatum (j»L«J) 1 _ 5 .„. l ...,^_all (J iv r JU-lji gerardi 
aJ^Lp- $j~£3 ivaii>J.t (^"b^ ' i_5* ^*' Sorghastram nutons L $X^>\ 

. Spartina pectinata SUJ-I 
Andropo- j^aJiW JLJl <Jjjf ^j *Ji 4 ^1 2 -y 4k^jjdl ^isLtJ-i -Y 
jji_Jl ji cjLjJIj Sfzpa spartea i^Vl ( ji--i_J-lj gon scoparius 
Agropyron LS > J ^\ ^»-2Jl ^y^-io-j Sporobolus heterolepis ikiL-jdl 

(^jlj^JI J^JI ^^L-^JL-^-j Koleria cristata j Jjj J^-J^-j smithii 

. Oryzopsis 
^j ^jJ 1.5 Ji\ ^jJ i_ivaJ ^ Lg_plJJjl ^-jlj-iij H_ / -_^aiJl ^LiJ-i -V 
Bouteloua *lijjJl Lol^JJlj Buchloe daclyloides ^j^Li-l Li-^L?- 
ajUJ tl^ s>l_jjSfl *ii*» jj -i>- jAiico . Bromus j Poa ^LaJlj gracillis 

LjJ ^JJI ii*JL>-j ^j^l^r 1 *A-^J ^^' ti 1 -^ 1 iJjjT J 1 -" ^^M l 
p-jJUj ii^s- ULL>- jiS'Vl jtbil ^i ^j— j aj^jauJI (J ioLiJ-l ol . cjU<^ 

Leg- iJ^iJl ilibJlj Compositae S-S'jll aJuUJI ^ Forbs v-jLLpSM cJJjJ 
Ajj-JUJI ^IjSlI «jji ^ oL"LJl ik5 -^ tjJUtf '\*yr '^y^ ^j^j uminoseae 
J-j: . i^Lj i)il L^jL^jjj 4_v=>b^- i^ojsl UgJ iu_*^ LpIjjI jlj j*jta J5wj J-^-y L-g^Oj 
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Salso- gJL. Ji* 5JU*il io^JI J>JI ^ c> ^J^ ^J ^^ ^ • Forbs 
tjiUj (i>Jl v_Jbr Jip oUjJ-l «i* >j^j Helianthus ^jJ\ j-^-iJI :>Lpj la 
J>J| «^3 *b l ! Disturbance ^j-^1 Ji ^j-m ci^ 1 ^^ ( J JJ " L ^ U 
JLpIjj, (rill aL>JI 4JUJJI l£^l C j_^ ^U^- «y> o^^ ! ^ • UJ ^-"J 
j 20 j 19 JiCJi) . i^Lk^l olUu LgjLPljj ^ JJ jl ipjj jll ^Ijil jf V Jt^ 1 

.(21 




ISL-Ijj ^ Prairie ^tjJI Jie (19) JXi 
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,•-1 




Festuca ( _ r ^- l^i j^ Ji\^>~ ^l^t (20) J£Ji 




Stipa ( _ r J^»- Ifci ojw ^Li*- j«-^ljt (21 ) JSLi 
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Savannah Biome tiUiUdl^aiJi!: Uulj 

JjJaA (JA*aj jb>wi| "w= CjU^-^- jl SjjLXo jUxJil L^JJUtlIj "4^-P ( _ ? viljl ^Slj^u^ll 

jTj (bfl 60 Jl 40) ,,1. 1250JI 'UL^I J_^ jJ ^jli. ^JLS^fl IJLa J jLkaSh 
Jt>L>- JSl^l jjio" ci~-j>- oLUJl dj£j *^j: JjjJs tJL>- i_,i.-. v g ULiLJl Jlp. 

oi ^Ij J5LJI ^"LJI Ja^Jl ^L^Ll Jjtf d^- jJUJl J ^1 jtL* ^1 y 

(jiiLtji-lj . iijjL><J.I ioljjL^Vl oLUJl a>j AijLLo \j^S ~J fljj^l .i-Lp jl 
jPennise l^j y) lA^J^-j Panicum (j»Ljl!I) OLJjJl^bj-ljl ijjJSosLJl 
jL»c^ilj Acacia L^LS , Vl L5 4i.jL^JiVl Lof .Imperata LiU-l jAndropogon 
,jl\ oLUxJlj Euphorbia orboscent \j^^J^\ jj^^jJlj Adansonia cS-uLJl 
y osLJl jjb Ij^Ij Lp^ ^ L> I^j.LS'j . j^Ji)/! IJLa J Lvjc^JoJI jJibll j^i 
. (22 J5Li) (.JU)!! IJLfJ iwlj ol>U Jji jUx-i^lj ^isLii-l 



&;/.•..<..'•' -« .-ifr 




^m^'^m^^m^^^ 



\j\ys J Ul>J\ 3j^ & JJljs-)fl UUUI (22) JSLi 
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: ^jA UULJl jJsLo jt-fti 

*VI ojU!! ,3>o LJj<_£ a-*^\j oU-Lw« L>U jJjX : LSj^il ^ UULJl -1 
^ ^>JI ^JLM Jl Ail^ltj^ 20 Jl ^U-i 15 ^j* J*+ ^ J*£ UULJJ 

: JpIcI 4j^>\j J| rt_«^5j <l)l <j^£j jiipi-i" 

l JlS>- i_JjjJI J L^P •j- «i-* >A_iC . <LjUJ| UliLJl LaiI ^^a-^Jj ^LJI 

Wc-°'jj ozfJj^J ^ j^J ~^" i^l f»-J ^.^r^V -^-"j j-^ l3j-*~-'I (P IJi^pjI 
. JLji^l J^uill l ^ 1 ju il^>- Jjill UUL* Lvajl^j^J i j-Sljj 

lmS *~Jj Acacia L^L<NI j! iJa^Jl iLvoJl jU^il « <LJaJl ^ULJ-I -v_j 

. iJL\*Jl UULJl 

JLli; Lftj Acacia L_^tS"^l J\ Lk^Jl jL>_Ji^l *^. H^^a-iSl ^LiJ-l -s>- 
diii Jip (^'L^j (j^-Jl J ^h^I JLiLl UOk^a Jjyi : jj-o-Jl J UULJl -2 

. AJLji^l UULJl ilJJLoi _ jrr i*Jj > jLxSCJI IJLa -^ «jI Jl jLaiJl J J-wiiJU 

jiJajj UL^>- iL^aAj Jj jl^Jl iLwia J j-^j : 4Jwo!>Ul Uxjj^I J UULJl -3 
. Campos ^ jails' *— } Jj jLJl J UULJl Jip 

JU*-*i Jt\ Queensland JuN j^j-S" i-jj-p jy. jcj: : LJLju-f J UULJl -4 

Sj^jjftJJl UULJl ( jb UULJl j-a <jJaj: (l^J jl *■ ;"" '. "' j Lll_yLucl i_ j^p 

jL>J;I Lg_J ij— uj jiS'l jliawl oli Aj_ r -^Jlj . A_j_£5LiJ-l ULiLJlj 
L.I . _^ y. j±$] J>\ ^isUJ-l J J* J-flj jJj Eucalyptus j^JUJl 
pjJ "y" t^U oJl>-j L> lijj Lg-J JJJ jL>^i'yi jLi i-JLSLiJ-l ULiLJl 

.Acacia \~J6S\ 
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: Forest Biomes cjLUJI *JUl 

J^->- JS VI ( _ s io) oLUJl £-bj£ <, ^^!lj Mill ^Ip L4-MJ >'j Lf^-p j^ J> oLUJl 
Xtl . oLUJI h-f-y i*_~~j>- i^jikixj 0LJ.I ^ <j_$LLoj oLa-S" Jl (iw^ j_c s p 
u-JL^ ^.U Jj.^sJ-LS' ^IjJ^S/l ljUxjJ, j^^ JSCij JJcLwJ oUUJl c-^-^f 
; 4-*-^a-ll j^Uail (j-o olUJl j~j<j; idUi^jiijtfS/lj JljjSM a^^'j^l^-^i 
30 uu oLUJl OjJ^J ojMH ^jujJI Syolll i_iiiijj 1 i«i^j cuiij^i lil SiJL^ll 

. iiUJl o^jj l Js- jUi >-<i9j)^j ^— 300 J| 
: oUUJl Ajlji jj 

Wr^ 1 ' Vj^ - J^lx* £° oUUJl iJjLLo Xxi (. ,_ s JUxil »-Lil v\ji (k- 1 ^' - 1 
1/ ^-f~° iJ*^ ^Lki\ J> ^j^jJI ;L_~J (1)1 JLsf oLjUJI *lke d)jjb j^j 

. Ia>- ^^ JiC^o ^y^ca ( _ 5 JLJI r-Lj^Jl 
|.ji* it . oLpUJiVlj ,U>aJl -^ j ^slilj j\^\ ^jjHl ^ hJ>\ uz -2 
oljdlS 1 Lslil oL'jill •_,» ^kJlj ii_^-l oLil jiL^o ajL^j jUcJiVl 
• k^ -1 c/ ^L^Mj "M- 1 a" 1 U-^U^-ol jj^l, jp ciDSj t oli^jiJlj 
oLijll ^y _LJ_*J| ^LvaJL^I ^ CjLUJI J^ju' j^ L, ^i SJL^I 
^LaJ^.1 jL>c-iVl ^j-2j U5 t Aj'jiil alii •y Jj^ijJl ^j 4jj_«aj<J| 

oLUJl ^ jlk, ^pb'y. oUUJiVlj Juik^Jj iJlj^Jl oli^lil 
oLUJl pi: jUJS . " ooil *Sj " OJdl J <Jt£Jl oU^ill ^ i^l 
Jj^- jU^Vl 5*1 jj ^ IJJ 1 .Uij^iJi j! iJ^Jl ^Ij^SlI ^Ls^jloL 

°W 11 S ^.JJ £jWlj jU^Sfl «L_* ^ oLLl^)/| ^ i^l SjaJ SiL j -3 
oVx^c iyj| J^b J^UJI ^ jyitJlj jlk.SH ^Jai^- c^- 1 ij^JLl 
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l j^-s^SJ \jjiu . ^L-Jl p-UaiJl -_^o «LJUMj ioL*Jl ii^jjLi 4JjLi_o 4_JLp 

^•Jl 4jj_y2_*Jl iljilj oULJl jj.1^>- iJa^ljj ij-dJ <jj>L)j_;_AJl ^>ljjL| 

. U; Jilb>-)/lj oUl ^Ual^l ^do ijjJl ojJJ -Jjjj" cUJU t UJl tiU^j* 

. JLJI ^ 7.20 JU~ Jl J^Jl 4^ olj -4 

oIjLJI jj-W £k-^ljj i«j-xJl c^wij Jj^ ^ ol^f)/l ^ ijj-Ji 4jL<xj>- -6 

Coniferous Forests Biomes aj^iiaJI uLLaJI ,axli! : Li-ali 

, SijUl iiladl ^ iJs jyJ.1 oLUJl - 1 
. 4Jaxxi1 iskll ^a U=j>*il oLUJl -2 

: s^jUl <jjjj^ai\ oLUJl -1 

L^-J f-AJjJ (_jJlj (24 Jiw) Aj^jjX-^JI obUJl oU~d flAjUl *JliVi J-^o 

US' . IjwaJ i-ij-yaJlj "^jls pbAll Oj5o tt--?- ^jiUAaJl r-bil (JjLjj JaSL^Jl Cj^Jjcs 

^S 4jj_>sjJl <Ui liiSJLS'j Jlp^jJl ol_Ju_P Uaj i_«-«J 4jj_^ftiM A-LUj iSvj^^ji 
oLUJl i~r&| JT^J ^J"^ (_S* •— 'Ij^'j ^J-v^l ->lj*l V*^ cT^ ^ I-*-* J jj-^-s-a-M 
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Jji. jSlSj SjjJ-o oL>ji S^^p ^1 J-^aJ 5jljJ-l 4-=r.pj jj-4-^ i***-^ (Jl o^jl 
4j*y Jjc» ^IpI (ji j^JI Jjuw i!)j£j LiUijj apL* 20 Jl 15 uy, ^.jLh jU^I ^U-L- 
*[^\ J ^jti ^ J* pi*! 60 J\260 Oy, j+i J^L^JlU i ( y*J}\\S*j 

iksl_w*I_a oLUJl JU^ L> LJLpj t IjJUlJl ixia^o jjLs£ t AjjA Jjljjl Oiij a J _yaj}-| 

60 ^ 50 ^y u^" u^;) ^jcr-"J LJLi-^L^ij lo^j liC^VI y V~^j *Lrr> J^ 
^-Luj 4 j ii^aJij i_j jXill jL>>lJiI S^Lw^j jt^JU^ii 1 J-& ^j ^yt-^J' *-o-i>nll j^S • (lu-i 

'_■■ , „■ i— i»j f-li* CjIS 4jUJI . p-jij 4J_Jfc ur^ J jpa-fr-il (Ja*—oj •ij^ i-ikm aJLft 

i^jl u it> (3ljjNi i-aJs JLs£ Ojioj (jL^JiVl dLUo i-;--^-;) ^j-^iJl aJlSj S^jjJlI 
oL^-l J^*i 0} • 4_*_^ljJl LJL^-jlII Sj^a-^-l 4_«ib oLLaJI jpaLo ^j LwiIjjjjj 

(jj t jjj'. -icanj t_jjii]lj jj-«JI f"jj jV (J^J j I *k^l *jw»i*-l i«ob «j->wi j-* a^J^>J.I 

L» lj-~^J ilUJI jw#jl (_yjj, UjWjJI j-0 l=-J^<aJI j?»-^J 4i*JI jl-La ^^JlP l_ LlS^ JJi JL>-JJ 

. L4J j^Jl t-tLip'i/ 1 i_JLpI ^)lp l_ ots^j <L>^ul^Jl ciljj^l (y 
: (t-jiSNl IJufc ^ jjLSbJlj i—ijScJI yLka J*.*! -yi 
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t SijjJl ^jUll LL^ S^JL Jaiil ^JwaJl ^ y y\ ^Ki, JIjjSII ^ -2 
4_4_JaJl ^ AjjJ^I j-iyj iUcwiJ! Aj^JI Oj^t i_~_~; A-U^i> Jjli-I -3 

<_?H L^ 1 J^ ^ SjJJLH ^^ „b>i Lsiiixdl SjljJ-l oU-jj J^>o" -4 
^LiiJ} J-«-^j ^j^xll S^^w jl jji C-~>- ju^JI *x£ cfJUJLj jj^iC. 

. jAvflJI CUrfi /»40 ^^X^- ojljj-l i>-ji 

^j^aJI pLJI ILUjo Ijji *,aJ| ^ jU^J.'SlI jlpLvj Jljj^l JaSLj *jlp -5 




^ <j_j50i Oj^voi-I i*jta ajjl; lijjji+a AjIp (23) JXi 

Spruce - Picca rubens wJjisJI - Fir - Abies Fraseri jj-JI 
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jiAJl oLL_p ^ *JL«)/I li* Oj-£x> : L-j—Jjjl ^ aj^j^sJI oLLJJl ~J&\ (l 
J^LJI ^ ^ jJL5 800 4iLi j^Ji^l IAa i^ e~^ ^SU^Ul i£j~-Vl Js-Ul 

Lv2j! Lf! iJUajJ • t^^LgJl Ja^jsn^JJ A-J^jJl J>-lj~Jl L5 ^~J IXi^Lul tji (^JJp^I 

*^j . LJ\ (3jJi ^i d)L>>- JUrj jlijill JL^-j Ljjjl Ja~«j ^ t^_-JVl JL>- cjLU 
4j -j^^Jl i_jj^Jj!j ii^^JI (jij^JJl 5j^>t^i AJLkJ,l o-i* ^ JloJi'j u^^-j ^ t_s"~~JI 

Siberian Ceder ^^^^.Jl jjVl ij-^J 4_siA^i,l J^WLil ^ l_4 . iwviiJl jUxJi^l 
f-ljji SjiSC cjLUJI oJl& j-^' : aJUjJI \&y\ ^j> ^jivaJl oLUJl jtJlsI (2 

Ej->t_Jii ^A IP J~i flj-i jl jlSl /j-oj I Lw^ljjl jJ rt-J" J* ^ j-lSl 0jj_v2J lkjL=x_Ji| 

^ ^^JJ/VI Ja^l J=~L* ,y> IjoS" JU-i ^ jtzZ jb\ White fir ^^S/l <-> jdl 
. Jack Pine .s .^JSlI ^j^Jlj Balsam fir ,v~Jb L^^ 'Lajf <u>-Lv<ajj LONl 
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LSvJu) cjLLjJI o Aa jU js>jy*t\\ oLp- (J^** 1 SiL^w r*-&jj • lJ->- oLp <jjji> y\j L~~J 
iJU-iJl <Jpjj>zl.\ ajUJI -y 1§^jj L^jIjLj ipj-«^>s_a t^>- .y 1 LLc iaixin^ (25 j 24 
•yi t-jL^yfl.11 -^p j-»j j (^385 ^1 75) Lf 1 1 50 J I 30 o^ yall J»_ > JLv" ?- j\jjj j 
OLSCa JiT ^ 3_JL* ^j j^^l OjSi '-^■r'" ^rf_M"' iikdi ^ l^p\>- ,LJU3i jJaii .i>ji~> 

p-j ./»i| j,ixj dill* (i<^-5"- i>A~>- 'Sr ^ *j-si>-l ,y> <u^>&jjI 4.*?<,W'1 . j-L-LvJI i jV. : «gil 

: (jl Lft-S' 4 jl_^_Ji^ I ( _ 5 ip j_oIj A_J jj ^^J Ob jl _}J-1 La I t AjUJI L>-m=> jl ^1 J^2j 




iiii jJI sab ill J> i r M-\ **!Ij iot^ ki* (24) JXi 
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•&M5 






*J JcA\ £2kdl <y iJejj&jt oW* (25) jJjSLi 
Juniper j*j*}\ jUs-il li* aj— lii-js- 
Decidous Forest Biome : ^ti^l<yVinrtllft;mfnUQbl^l ( a.ilfll : UuUi 

. p-Li-iJlj i_/LjJ*-| J ■sj-—«j (_5-iJi ijLJl j.. 3 lull t-ij^Ji «^'Li-5o oLUJl oJia J 

75) is^>j>J 60 J} 30 (ju 7-jljXiJ i^Jl fU Jlji* (»UijL; lpjj-« jl JUai La| Jjlagll 

.'\jZa 60 Jl 40 ^ Qjlji tiJJl L^^jk j^-iSlI jlxx . iUl J (^150 Jl 

i_JUdaJl j^i f-ljJI jL^Ji^l ojjfc f-j^U- JIp j-w . Lj^wJ Iiwo_p rt-Ji^l IJ-*, J *J jiJl 

SJ^jdl oL^jJl ^ Jj-iJl Jt*-^Jl *-Ji^l ^ oLUJl y> f-jJl I Jub ij-«o 

• yLyfiJ ,V« J5 J OuLiJI o X& «A->-jj . 4_Jj_^JI Lj_jj|j Ja-^> Jl IjjjI ^vi {t _ti*_/oj 
*-liil A - 3 . k . ' . , 4 /p) Jsu*JI L yajjo\ j3jja>- J obUul oJla *_3J (i^p- 5_»_^:>jVl S .Sol 
*Jl»)(l I J-* J -5j>— J • ^j^-> pj^o 4-~Jl oJL* J 4»jtJl ilkll j~«Jo Lo-? t JJCjJ.1 
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dx Of JJi £ii_s vi~j- g,J\ jUjI Ate a-^jJ' oULJI -^ oU_o^ -2 
<Jl dj**jl\ i>" u-**-^ *J^ Jj-^J V^^J U^bjb U^Uapl jU^Vl 

JJiJl Aw£ d~>- ^ j^l ^ UJi oLjX^-o ^ cu-LSi ^1 ottLJl ( ^i -3 

Fagws «'/- t/rl^-l <l)l^l 0-*J Quercus JsjJJl f-ly! -^ i_AJts oLUJl JLa 
l&^l oLLp ^ jU^ibl! JjJ-^JI ^i!l 01 . OljJl <yj Acer ^JLJ}\ yj vesfm 
<>" Zj* J 5 " ^' JJ ^-^ v - s ^ ^-Hj^\ J-^** c_s* UsU- ^U*- <*-JaiJ ^Jsuu iJU^Jl 

U^»L» ajUj! a-v9jI Ji jUc-iVl <5j^=xj ( j~«-£Jl f-j^as Zjjjj^ai\ ajUJI iiki« (j-^SCp 

. j^Jlj ^^LiJ-lj ^Lip^ I ^y> ZJu£ iaJaJ fciJjJb 

01 Lfj t Jljj«J^fl Aj>-ji /^JaJL; ^yS-x^M ^jJl <— .-j/SAill 0| . <LJLo_JlS| a-S>jjJ>z1\ 
f-Lx-JLJI Oi-; <JjL2il Op i— Jl y *j-A olj_>_^_AJlj jU^-Ji^I -j_p Jai_*J Jjljj^l 

lillASj j^>Jjl o-i~t- OjSo V CjI^jcAjIj i_~dj<Jl llaJa Ai 1*5 t ^-m^Ij i_ij^aJl j 
JaAJlj I j y>-j <L*XJ IjLoj ??^ OuLjji "y> j^S .}J_P J^>-jj . 4j Jj| e-L_>-l ipj_oj>c_a 

. 2"i/Zi/? polar OljJl jj^-j 
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LgJ sj~j (U^-j^r) £Ull aJjLjw £~*aiS ajU (26) jXi 
Liriodendron <L>!_pl oLJ 

•y> Lj^p ijuk Ujj j-w ijLAJl «Uw»jI jl.i^-~-2- LJ_*Jl 4 5., kit ^ ^yJI j\-?x-J>y\ cjjljjl 

J * ■/? a 4- '.1,1 iwil j^l (t-la-*-" (J**J • *4riJJ^ I 'U-vi-ajJI <UJ-X_*ll oLUJl — 1 
Ji j g la,j C-ww>- t^L^ 61. Jl 42 ^^1 ^'jjb J^ Ujji Ja^/jj i^j^ 

jb^iVl (wi*jj Aj-^iJl jl^JiVl ^»-^- ikki*.* oLU- ^JL-JJI L'jjl J-^ 
jL>n_Ji"yii . jUJ^-t JJ-kL» lx>cjd Lgjt_« Jj>-lJjo ^jjjjwaJI jL>c_JiMI jl 
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jiS\ 6j>i jjjJl *-• iJLftj Ash jj.jLya.iJI 6LJj jljJJIj Oljil ^ 
■ (I) I jJlj J* jV jL^-il ij—ji Ljjl Ja»jj ^ji L»l . (t-^ii^l <— Jj^r ^ IjLixil 

^ LjT IpjJJ ji5l <jUJI oIa : LJL^iJl liC^l ^ ^L^aiJI iUx*ll iiLAJl -2 

■yi LpjJ OjJLp l5 £jI Jy u- j jL«j L« bjj! oLLp ^..,a" ti>*J>- <• *-£jJ*\ AjUJI 

(t^isVi *jj» <Jj-iJi ^y^^ <J> 0js}ijt\j b\j>\ jUs-ilij^-j ii^>- • v^' 

l y*jj La> j£s£j . OUUlJ ^JL-jJl i. a ,.,i a >!lj tj^vaJI dU-ij Lpjj-Sj {jjjJ^a 

Vjj^Jlj JsjJJ! j-JLZi d-j- IS^-tj tjj! ^ J5" ^ SJu'Ul jU^I 

Mediterranean Forest Biome *\\f\«\t)"\A\ \ abliJI ^xLal : IL&£ 

LjL-ml t L^jj) ^j Ja— j-xll (j^^l ^r* 1 -^' (j^-P" 4-*^-° r»-^v' '*^* ^j— "^ 
y>^J\ tf> SJuju^j-sH (JjWb>j . (i^ydlj j5lj4-' 'cr*^ 'WjJ~" iL^j^Vi^" 
oJL& ^ <_y»-~^J 4-la^.jjdl oLUJi p-Jil jjyfliUa^- jj^aJ L$J -j53j J=u-jjJl (j^jVl 

. UjX^-1 u->j>-j (JLUj LJjjjLJ 1 ^ vj>- ^j Chaparral Biome oL^-SlI aJU-1 

Jail -yi iL^jis O^U-x^ JjJaAj &-JI Jj-*ai *Ji*_o ^j uJli^-b /^-Ji^l IJ-* J^-*^ 
l*5b j\j^\ ^X^lJl ^\x ,J^jA\ r\^ £+^ ^\ oLUJl . i/o-bJLlI J}U- 
Pinus pinea { j J -*Jl\ y.y-^3 Pinus halepensis ^SJ~\ ^ji^oJl Ji-* Sj-^aJ-l 
Cupressus simpervirens lj-.,h, &-\ ^b j^^^Jlj Cidrus libani ^UJJI jj^'j 
^"UJl f-LkiJl Jwz-i; ^ Ll>o lil hit Nl . Quercus callipvinus ^jUJ! J*jJJIj 
JJio tiljjVl AlJU-il jU^Vl ^ cjULp Jbf *J*J\ U^jJ.1 jULil ^Lej&j 
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<>j\Ju> J»\ (Jlj/Vl ikSLvjii olUJi oJLa ob-Lvwa of VI . Quercus ithaprensis 

(— «Jb_^i_a oliLp "y (jJUM CjijJl y L^Ua-Ji^ ^ iwiJLii oLUdl oJLft ; jj_ V 2_J| 
La .XpL-J <Lxa-Jj 5iJaj 4Js\j>t^> Lgiljjl a «-*aiM «Ujb olj*j>e-ij jL>t^ii j_Cj t iib53l 
pjo-lJl -y aJLp }^\J> ( _J-e- jU*J> VI cjljjl lSj^j <■ p-Lll OlJ-ai ii^P y jJ-l jJLo 
*^- ^1 di!i gpjj t!u^ JJUdl -jj. Jl£ ^Jl ^1^11 *y U^jPj ojjjJIj oMj^iilj 
JjUJI ajjdlj i»Lidlj i_iUj>JL! ife-jXJ . JbcJi^AJ LJUJl ^LJuLSJi oli 4jj_*i*Jl iljil 

. ioUJl jjsldl 
•j-XJJ <L j." .., t . j l jUsuVl ^ *j-3j ji "— iJaJ J-LXji_« ?-Lc i., i,.^,.:," JjJaLil aJLA 

oL^'Vlj True chapprral ILi-jU-l oL*_>-Sfi J.+JLJ dJJLj t 2^_iiM L^b 
01 ^~>- t jl^JSVl c - - m Jj oIj-j^I 4_i ij^^j (jJUl Shore Chaparral SJU-LJl 
oU^-'Vl oLc^v. . ^Uaj La SjJL^j (28 j 27 JSCS) aJuii l^L^S" jUJ^Vl 
-L-»jJ»l jjrfjy VI y«-J! J^-lj-" Jj-^ (_^J dJL«53.lj UjjJJLS" ^i jLt^Vl i«->.lj 
SiL-. obi l> *-^ U- 5 tPl^-'j j^ 1 • Ul^t <y ^>Jrl J^-LJI J ^ Jlpj 

y SJLviJl OLojJlj ijuljJ^Jl -y (Olai) jSCf 0u>^ ix-< (J| i*~4j>. (Jlj^- 
Arcfosta/j/ryZojcJjJ.lj A^enosfoma^XII s-jj -y oU^Vb sUaJw UjjiJLS' 
JsjiJl jUx^l ^ iwLc. dJJlS'j <, Hj£ Ut>l JiCiJ L. t^ iijjU ol_^>«-i Uaj 
^ .Eucalyptus jjiLS^I oLJ -y oU>^l 0j5oJ Ul^uul y . (Quercus) Oak 
*£ r \ II* J>- d^>- ^Hl «uLiJ UjjiJli' Uku y |Ju>- j^j i y^ r \ IJLa ol JLJI 

.SJUVljl^iSlI J**, 



85 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



f-_yajS Jjl_^-i J-«j • f-^ A? y ( jjL") l _ r ^L=Ll j^-itJi (_jM (j^-*i jj) 1 1 j^ ^ JA\ 

. «U«JL*J| CjLjLJI 1$1»j jj-5-JI /t^-! < ~- J Vi j^ iP Lr"' ^l ■ *~*" ^o 

LojJ lLuJlS'j . «u>j-~vu J5"bjj lLLuLoJjI ajl^wi LgJl 1 g.^e- //SOj \^-~? W"^i iy aj< - l 'j 






.'/i^.p 






•;."¥,• * 
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. giy-l J (JL-jdll j*Jl) Chaparral WVl (27) J5Li 
il^^j^uUl l _ y a J u ill*.* Eucalyptus jy>&\ j-^- l&i jj-j 
Xanthorrhoea l _ r Jsr ^y 
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Sj-^Ji ji^iVi at ^ Uu-jsii ouuai fjij (28) jsls 

j^jVl j^kB ^tiLS*. g. Oak J.jLJI £ji & 



Tropical rain forests Biome ajil^i^l abl&JI (Aiiil : Uuuti 

Jlji. oLUJl j*J 4_^5t>U r^)^ l-k* <y V* - ^' i-3j_^i!l . L*A i}jJ> sj^>-j LSj^sI 
Vr-liJ ^ ID /80 Jt 75 c^ ^Jl hJ>J\ £j\j2j ^ 430 Jl 150 Oh ^jl^s 

• ^ J ^-h gj* jr* ^ ^y.j$ ^ 900 J\ 
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LjLJI *Jl*Vl iJlsi i*tJI JaJl i~r&i (1) ^i^r 



<U*»JIj "a / v S *-P Sj-LiLo <U>-uJ i/l 


^ 


32 


Ajj\j>t^3j\ Cj\ jJ>*^j\ 


65 


IjJcdl 


225 


£\A.\ iljadl ^Li^l 


315 


(iL>JI jtfliJ-l) UliUl 


900 


OjJail SjjlJlil CjUIJJI 



: iJlxJl ^L-^J diiij 

iJ-i oLsl£!l fljj! jy JjJuJI cjLJ^ L*~J<» kjj>*-° oUUJl *i* __rr-*J -2 
jji S^ Ojy LSCJl obU> ^ i LfJ ottLdlj oUljJ-l £jjtf ^Jjd l_£j 
dit^i OjjL^I oLU ^ U . £>700 Jlj-~ jU^i'VI £-1^1 iJ-P 
J£! Ijl>- UJjUl SiliSJI -djtib lift £ljJ^I iJu; il j** i ^J 2500 J\j^ 

oljji pJii; ji> -jp J^-** 1 c 1 ^ 1 ^ ^ oL i LjJ1 sI * ^-^ ~ 3 
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OLUJI ^j j»JJ)/I lift J) L3\jL~,y\ oLUJl y> iffy Cjiri _tt-^l cfe 

^ 4_JiUi! olUJl .Open forests 4_p-j_^iil oLUJlj Closed Forests LLUll 

'Ir 4 60 J'j^ Jl L*jU«-ST ^'jl J-Maj ^lj 4i-.L UjU^Jil jj& ^Jl ^IUJ| 

Ul . jUL.S/1 -y W iJLJl oMa^il oli i-Jlji-yi jtUll <y oLUJl JLa, i^-j 

jlk^Vl o^Jjw LgJj ly« 20 Jl J-^j cl^>-UUjl Jil UjUJ,U i^jxiil oLUJl 

. L^JLL, J \j ji| 

4JU ilk* UjU^il iili^J tjJiJ OLw-SlI y JS J &\js^y\ olUJl JS^ij 
3J*J.I J,LJ| ^j^Jl Jjwjo ^jj| jj)j\ UiJl iwij J| ^^Jl ^ J J _^, J ^^ 

oL"LJl ^j JJkll oL"Lj .jyu L, Ua j^3 I jj . ^y^sM 4JLJI HjjVl ^y^ j^J 
jl [tfjc jU^'Vl i,^ p-UST U . Uj^J ^_^| y s^ oU Jl ^La£ V ,yJl 
c JkJl oUU _^JJ Jl (-pjj dUi Ol c Lfj. S^^SGI jUxJS/I i^l^j y4 v _ -r- J^ 
UjJ> oly OjSO" 4-SU.I 0UJ4UI y U^j oLUJl Jy^j ^yjl jLjjVl u! Ui" 
■ * j^ 1 t>° s j^ ^^^ J\ (7^ t/ 11 cjIjLJI y c„ ^Ijjf ^ -^ L^f 
±~A£\ y «JU i«J Jp ^y^ VjM 4ijJ Jj> V ! j=— V ^^1 JM^>' 

: aJUI J^IjJI Jp l*a^- ^ju:' l±^ pJiSllj jujJ-I 
j»j--*^Ailj (*j*m.LJjJIj /»j-.3j-^aJlS' Cations iJliiJl oUjjLjIS^I ^L*5 iS/j! 
J-fr-*- 51 0-° cr^i ^J ^LUJI <Jljl iJU- J JLiii jl -yu: ^ ^^Jl&lj 
L^ iiljll i-Jlj^.)f I iyjl hy^. d\ jj. ^fJUJU . jl.JL>- y ^uylJ l^iUM 
L. X^ v>-bJ)H iJU o^SO- 0i=~ J jj^bjil ^Ld>l SajJI^- jl_>wJiSll 

jT JilSj J jLj^Sfl ^1^. Jp ^i^j ^J| l^l^ai oS diJij ^yJl 
Sp-USC 5-JlIiJl iljil ^U^L ^ jUcJ.^1 ^ Symbiosis ^ui^ JiL" 
. LfJ t-jjUlj ,1 JJJI ^iy J,Uu jl^-iSll jjJbf Jl L^JU.jjj aJU 
SjlyLl oUji ^^^o Iojv. ioj^, i^j| j l i yj»^\ i\y\\ JJU iJU> : LJtf 



89 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



•s> Jj^l 4-tj-^ 4_^UJlj UsLfil 4jj ,/j, J I iljil i_w4_5 Oi ,>« *-*JIj 

^ . JLJI J ^-IjJI jlxS^JJ obr •> 15 Jl^ J| J^J ^}\j oUrUl 
ou ijj t ajjL-"! 6-4 ^ ^ r^-^ ^"O '-^ <^ ^ j-s^l ^Ijl J-^ ^-** 
o! ^/^ tiUS 01 tjbr ^j— ^—j-JI fUiJl II* J <4-^ J*M ^ tJJ* 

<bU dUi Jlp O'lijj <• ^ij^^i 0*^-2 v/ijLjJl oL^J <Usu?^« S-JlJJul il JI pJa^-o 
i_^_^j ioUajJMl J-wsUril 4_p|jjj obUJl oJ-«. Jp pLvaiJl Uai-I <y 

0! JI «jJLsJL ^j^l 5JU-S" Ji" ij. . iUk* v^Lr" U^*^ 5J -^^ tij^ *-^*-" 
J^jJI J^l ^ jL^-i^l Oy £lj-*JI vi~*- ^UJI ^i J LyL" *>i!l s? ii^ 
4 JU J^b Ju~.Tj i-JLJ olilk gjt ^^ ^ . SUM jJ-aji jJ» ^iil Pjwiil 

:Ji-MlJl>Ml 0-^*^1 

UjL^il ^ Ji\j i*A\ j\ £^l "ft e^ ^^ jL>wiSll-U> ^ 
JI 30 JI Jvaj" ^Ij iLJall W^^J ***^ -^ W*bjtj U^Jv* 5 ^y 
uiL. ^Jtf iJJill oi* OL-j-SM l J^, J b^* 60 Jl J^| Ojij l^s* 45 

^ 7.50 J\y- j*J- S-dJaJl oiftj ^jjV 1 i *^' ^* ^J^" ^ lj^-l|UJl 

25 JI UpUjI J^„ i-^Sl> JiSfl jU-iMl J^ ^ : *-^l Uti* "2 
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. <LL*j|jJl pj^aJl iu^ /j-o '/.40 

VI L^Ji J^, V jj\j JJiJ! J^ii ^| o^JLJI Jic : JJiJl ol^^Ji -3 

£J'jri C~j»~ L^JUL^ j->£Aj olj-^iJl ci» «-~^J'j <-j^>\ ^ '/.15 ■y LSI 

cjLj^pVI -^ S^U jjScS'j 4jUJ| ^Uijf Jxi olftj : w* /Vl ob'LJl iiLt -4 

->« Jil VI L^Uaj V vi^s- ^j^jJl <Jj J^jS frljjl ^j ip'LJl i^i^ljjJlj 
iiJaJl *1a JlJ^ jL^Vl ^^ ^ . JI^Vl -^4 ^ p^I y> 75 

• ^UJl V^j' J>1 j-o-^l *jp^ (>" 4^5 <j\ J-vaj V L..JUP 

oLUJl ^ Ij^^ ib5 ^jsi ^aj Loy^-I LS^I J jjjl/Vl ^y^ - 1 

■ ^Ji-I UjPj j^jjj jjMLIj O^Jl jj^lu -3 

d ^ ) ^ J 5 1/ ^^r-^l ^l/Vl SjL^ ^ L*.^ ^ jJ^Lil .j* UikJ*; 

.Li/>WI jtLJ.1 



; oLUJl oJla 7-ili 



5i jLi- Jj jL.S/1 ^j,- ^U^l J\ iUJ| Wilis' SJLi ^j . jJUl ^ 
Sjl>l ^i ^Ujl Jl ^Ji ^ ^ ^Vl 5^Ul ijjlall oLUJL 
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Jl iUi_-)(ll.u J ^^Jl ^/l^ °28 Jl °5 ^^\ J^ ^ 
jjilj (a^Jl jj-^-) J-_^J! jL^S\ oLUJl « jl» ^ j-^"j <. lj\ ^J~\ 

T>y J-***"* 4 ^- ,w >d ^J "Sij'- 1 -" oLLt j_uJ a!» jj Lc S_Ja^ ajLai jLLoVl 

^j-^ 1 1> ^ (jjl Aro i M^ ^» s^Mi «iMi ^LiJj s^jl jail 

DjjUVl q^jjxli iSjUL> Si 1*5 Ji! SjUJI oIaj . Ui-U^Ji jiS^Jl SJUjJl 
J£A; i-^jl/l oIj"LJIj otlLdl ji l Js- (U— J SiUS3l SJi) j^L- (Jl&j 

i>" cf^rf ^ tiliili 4 ^IjjJl Jt>Ux^^U Sjc-Ij cjU-L^j (jy- (J J[ SiUi>| 

S^_*5U lHJSj £jj uJJ! 45 ^Jlj — p- ^v^ lL^— >• ^IjjSlL jJ> *JL5)I1 

j? . ^yUJ.1 Mdlj Sj^Jlj j-ojLsAdl ui*>L^-)l S^-wj SJUxit oliblx^Nl 

jUwil SpIjJj oLUJI oJjb J* oLs-Lvil ( _ya*J VuJaJl oUUJi JIxju^ 

. jjt\ SpIjj lgi>*j» J>»J S^UJl oU-LJ.1 (jA^j cJu ji ciJJlS'j t Jblkll 

jJal) U Xjs Ij^j ija^> (31 j 30 j5Li) Jail SjIp ^ S^J-lj s-lxM blJb Juld 

J (^0) ( j; : i V 5 J j 4 y JJ!lJL^I J-^ai J^Aj>- Jail JajA^OlS'lilj . jjU j^ tgjl 

<uJio uiyu o! •jSC£ I* a^Jw^wo t oUi-l J-^si *UJi Lfsljj! Jl2j& Ji jWJ.\|| 6^s _^-lJl 
l_jU^NIj ^jiljP-Nl IxJUs . Semi-evergreen rain forest l_ r jk£-\ 2u5b Ja^ SjLp 
iw^wj SiliS' Jil ^■., : .,,rf7 0^ J^c cjLL>»JIj oL)jL*Jil-l ^yi blJLpI „..,k"\ U 1^5 ^Ij 
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oUyu_° \^y^>- 4iJL~il! oL'LJl ,y Syj diLft Jp-j: . Flying buttresses SjLL 
udl .jU^Vl J5w L5 l^JL.'i^i5' L5 xJlj tEpiphytes 4_Jj_iJl obLJlj iUJl 

f-jiJl . o .Jail <uliJl (j^J*^ •&■£■ pU^A^l) OjJ-^>- LS^r*" 1 ^' *i jr!**"^ oLi^Xxilj ,JJL4-i 

-L>-jJ U l^^iSo t^JJl iSjU! lSj^SM oLUJI -y P?J(il ^^u- ^' '1^ JLp 

*jj-^» jij^i diliA (»b b> Ijl?- iJL& Ajjliil 4jUJI ^L?-bJ| 01 J^x^JJ ^ jJLjj . LgJLS" 
l$J J^jwOLjNI Of Nl v^ 1 '^ es* W <3>^ ^ oLUJI oJla jl . oLJucJJ 

01 liwJj j *UpIjJ oU-L~-o ^Ji LjLj>tiJ. jU«Ji j| pJaJLj <J)jr*H. J& 5J_<jjC-4 ,JjI >>- 

oLUJI ( y> 4_>L>-I (jisLdl ^ . CjI ijlw 4-*Jjl ,_J} 4j">Ij Jj<j 4p|jjAJ aJ-Lv3 _^_P p^waj 




Sequoia p*S\ <j j^wj" cUa- 2^ SJl^x-l Lip (29) JXJ. 
Polystichum oU,Liii-l IjJ^ojuj I.UJI i^,, J\ 
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i' ■■ -Ait •*» 




1 -Mf Ai-iS" Ujlj J* VLjM ^iA* *^ (30) J 5 ^ 



94 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



£j|jj| Jf-iqll 



luIjUJI «ujiJ£ Ls'^ip isA>-li Sjiij (s.UJ| _y& J-s^iJl I JL» ^ L«L_xaI jj5Cw- 

SjUJ|,^>^ • 4 3ijfU i *: <A iAf <, «u»jllj i-JljJL^Nl cjLUJI op ^fJLJJJ (32) jSCJi 

•^ ^,&J)SdJ&j'$.<^\ ^Mr 1 j^r'j^l ->>rj Vr^ ^h • ^^1 cijUwaJl 

. A**Sb 
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4, .^u^v^ nnrm 



L-J SjlS (J oU(*JI gjjj 



(n)J£a 
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Jaj^JLS" UJ JU-J. Jjh4— J*^>- S^jUI b^-^- jl>U. (^ oLUJl oIa £& 

• ^.j* u^ 1 <Jl °-^ LiJl L r'^ i-^ 1 i>° "^ J-^" 

Oljjl, ^j^rj i-o-*Jl s ji>^' 4 -r-*' ^U— > Ji*-« AiULl ^jU-c-vill J^-^" 

Ja^jlil (jiujVl _/*J! ,y ^i (jdl iJjlX*il ^jL^aJb 4_ij-*J U d3bj% . jb pI_^w3j 

<LL->- J^^>L^j oU-jJ-aj oUai^_« tju f j^° t^***^ c3j^ o't-xjij bjj^u 4jib ^Jj 
s-I^j>^a!I ^ t-AUkj (^ dUijj 4 blw3 ojljJ-l Jj^-ij ii-5 j j-Jl o^- 5 ^ <=-buLJl il^w>- 

. {5 Jr £i\ t\j>c^fiS\ 4_Ji ^ 



Ju>- jJi b^yaj oUI_p- JL>- J^^Lu cfjUJiSj (^bJlj ,_$bi jLj JU- J—!)Lo 

4^JVl J£liJ-\ J V&jJ-A] obUJl ^ 4ilix*il 4_jL1pS(I Uj^Siatpbijjl ^Sll 

. JUL I rt-«i ^ykij LjjUi ^yliil b>l 



97 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J~2-j oLUJl ^y. 4-JU- LgJU t.\j>^ai\ _yS> dCS J& J^XJI *\yJ\ \J\ . jU^iS/l 

LjUj Jl« i Jt &\ oULij)!! JLp s^^a^. IgJU (SijUl ^Ui-I) iJVl l*~ply 
•_^> j^ (3UaJ ^yip ^j^ I4JU j;»Ul a : . „^i JLu^ ^1 iJJLl J^*>LJ| Uf . U^iuj 
J5 -y. _^i! SJ^J JLsM oJIa gji£S\ JaAj <^- SJLJl OLijJlj 4-aaUJ! cjULA-I 

1 g„.,rt *j (j* 5Uj^L^>j Sj-^ia L^Jb j-o-^j c~dl iwiA ^^Ip ^Jl «LJLA-I J^!>LJ| 

ftJL* ( _ J ii^ ^-*- C-jJl i_Jj>- y ^yij-J^I P^-i-i ^ Jj| v_ivslj_-wJl oAa t pAjl-JJI 

: SjJall oLUJl -a 
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6 JU JUJ dMS c!^ jlk-SlI J*i-J ^ ^ w^ ^>» V^ > 

dj& d~~ LsUI sM-l U^ £j^" ^-^^ JL ^ ■ ^^ VJ ^ "^ ^^ 

LJUJI c> iJl ^-^j V^b SrfJ^ 1 C^ 1 ^ ^ ^ ^^ " "°- rAiLl 
^^cJ l*^ Vrf>JI j V^ 1 C> JI Ul ■ Sji ^ ^^ jLk °^ ^-^ "^ 
oUUJlj isliS JiSl ij^3~\ UJb oUUJl Oh LfJW C jl ^ ^^ ' ^ <-^ iJ 






jg lUl U^ ^kJI i^ wa ^jS^i ^ ^ 01 • *JU Sjl^j Sy_> jlk-l ,y 

. (32) J&i 4 UUUl ,y oULi! ^ -^ 
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W^ SjlS J oL"LJl c jjj (32) JXi 
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oLjiL ^^Jl J^-LJI Lot . SjUJl J>-b lif^lj A-wa-^i ^j-i_^ Jji L^iJjl LdS" 
4jJ$J.\ jJbbil ^i iIUJlS'j t aJIjX^)/L) £$~-iJl aJ^jJI SjU-I oLUJI eoj~ji JUjJI 



:UUUI 



p-ljl-^1 Ja>- JU-i ^ VijiVl ajUil ^ S_^-S" k*-L~o jl . <*JbjA Wi^JL i^wjil 

. i>jjiJL| al^L LJLjii (3j-i iwia j^p Jlxc ,»j 

ia-Jaje- ,c*J MiX-^^M Ja^- jLo_Ji *iljJl ejLSJI t_ a . /9J ^ (_^j^x)l f-l^>«_*aj| xjjj 

•y. SUal» l>|JU»i OiC fl J j>waJlj c ajtxJ.1 J^AJl j 4-JL.^Jl 0Li£Ji LgJJJo" £l~J)M 

( _^ ( _ r JI»^l Ja^xil J^-Lu -y JJLC Lfil (51 LfSj-J. L? *a-i! (Jl ojLaJI i_J^i. ( _ ?v 2il 

, wi*J oLlA J t Lo-m^J Ja>s_3j JjJ_ii i_JLjL>- ij-^J '^i- 5 " ' j — c»_^- jf I ^_3t_JI Mj-L_^ 

. t£j>-l\ p\pi^3j\ pi >-l "U4j l \P i_ik>cj i/ f-l^>«wa C-JlSO 

LgjL J;-*Xj LglSsl 4_ujji*yi ojUJl ^ ^yjjX^-l iwivaJl (_ji c5 ■/*"' ^j^-^> ^ry 

N (_jAj liU>-j Lk>ti JlJ^I ^ f-l^_vaJl oJLft oJli" till jj c L§jJj^j>- J^15 OJii 

. 'US' ijiJl ol j^wjtAJI l j r ajoj j^aaJI i— ^«jI j4«j /y> j)J-*j 
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•^ £jj| 11a SjUJI -y. ^yJ! ^j^I /jS^I a^j dlJiSj . JLSJjJl j i>^\ jU-il 

. LjULJI oiLwu Ij^j P'UjjVI r"j^oj Jj-LJl /^p IJljuj t L-yiijj wvi^-l <Uota 

: i^aiJl CjLjUJI — _» 

: il a^dl ^UJ-I -j 

: Lk— jdl oLUJi -I 

LjLJIj LiM_v*J>jj ^Jl Julcj ij-^S/l y>^-U ^j-*^ *_o ■M-l J^-lj— Ji (^ OLiLJI 

• ^ _pj V^-""'j Lnj^s ijX>-j LJLkjIj (jUjJIj 

: ^AaJl cLjUJl —1 > 

ij^iA Ji» Ljjf JL>- jy j-iS* ^ ■ij^->» J>^ £J^ ^ ^1 ■ y^ 1 l/'j^' l5* 
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. (33) JiCi t l^k- jj Ijjjt vA? ^" I ^r^ J^J 







^ s j b «y ltM 1 cdr 31 (33) J^- 1 
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1 63 JajLl JU.J. UU jcSL-Ij L^jj ^ JL_<J| ^d! olUJl oJw JaJJ 

. v^Ul oLliJI ^ Ji^Ml Jl JUL| ^ LLJI ^^Ul Jl i*UI 

• .JJ' uL»*i J (3^" -Hi)*" J jlic 

LjLiL JJ LjLj jj -_y: "ui ^^LSUJ-I -^ p-jjJi 11a d\ . i^jjwaJlj ^,-sO.a'Jl tuLUJl 
i^j j^J j>A\ d\ U^ . 4jj^«i jl [^ijJa^i J-^J tiilJLj l JjVl UJ^aJI j£ ^i\j Jj. 
aJLft ,y j^XS jl JUJI *u« c JJLXjdl ? Jl-Ul L^-Lo i— wj—j J^LiJ-l ^y> P-jJi I JLA 

■ 'S^'Ljj (j-^^- Jj. cJj>- Ji oLp-L*J.I 

: AjJuU-I (^jUwaJl -j 

Jl (_sl J-=tjj Vj . ojLi!! JU_i (_^aii J La-w^ ^dj-*^ J**-*' tjj'^-d^ tJJ* 

JfLJl ^LUAJI DLi cJJJJ 1 *1jX^1 Ja>- Jl JL-Jl)1 L_JaUl ,y SjUJl »Aa Juf 
. (34) Ji^ t jlk.Vl >jh"j o-ijUdlj o^^l i»jJa^- ^—^ ajUli ei* J £^1> 

: lA*jjJ.\ obUil -1 

•yi Lj J& f-UaAJj_ jjJ> JLX£ SjUJl JLw J Sj^5 ob-Lw> CjIjUJI ls> L JaJu 
oUiiJI ^ jl U5 i V >JI J ti^UJl -k^J.1 Jl (i^Hl J l5r Jl»Sll Ja^ll 

t_jji)l; iJj^Jl A-akdl J Syj^> oLUJU t LLJI L^ULk; J a-vs-U-j Ua.1 IflU^ 
,y £>)! IJLa Jl. j^J UftL. ytft L^bil oj>Jl ^ LJ Ji*Jl oL^Jl ^ 



CJ 



LUJI 
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iJLo-JLM LJjjLS - 4jNj ^s^ 5 *" obUdl oJlA ALt JLX-C t ^L-vi-iJl CjLLxJIj 4_Ja Jj->«il 

! A,,,./?*)', ll OuUul — i j 

Lg_J^ J>-k*^J ( _jS\ L f>^)\ iwiAj (ji^LiVl *JiJ, (_/ l^jLUJI jyi fjJl 1JL& jijXi 

Jj>-L>/ jJ-P' Liw' Uajj^i <J-*-"^ t -"-£ r> " S_)L_Sji t_3 .-Ju jJ »j-^" ^L^-i-x^ (J=-«-J 

«JL>- p^^Ij-Ji t _ J lp cjLUJI oJLa ^j-^ ilijj <■ LJj ^J-JLif <jL>_ji (-pl^Jl Ja;w>J.I 
. 4jjU*x)I r^jJl y Ijjj^ \Ja* ,_yLbj cL~=- lijAll Mj^-Ml t _ 5 kiJ 
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gujJi is^-t sjii ^ ^U' eJj 231 ( 34 ) J*-* 
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: ft Mi) tall ti4>Ai Ajtfl : LoAbi 

:yiji*yicjUi!l-l 
oLUJl alAj*z->u . ojlill J^-ta ^ J-^> (2000) ULA jcx ^^i^dl! J^-~JI a>L^ 

jjr>-_5 JsUail jUt_Ji| jiSCl i_idS3l (jjlkJi IJLa /^o iiLwa ( _ ? 1p 4 eJiljjj j4^-U -.-^^^ l 

. (35 J5Ui) Sili* Jit L^Jj t jjiljSVlj L^^ ^ Ul,1 
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jj!>l % p_*>iil»l}k. 



■liidt l «U-<vj'-> 



^^ 









^yi-^V^J^Vi*. HI 



ft— ) l»»C»M».u ■ 



ji^LI 1^*1 SjlS J ^-Ul gj^sJi (35) jsli 
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LfJaJJ ^ ^1 cjU>-UJ,I J %jyJ>j UL_?-j Jj jlj-Jl y p\y~>-\ J^_*SJ 
^j^' J ^-^j UIjUI CjUl'-t^w- -^ ^ yJl t-jj^Ll JJ Ju'UU-l oJLa j&r 

! ^\j>t^aj\ — i 

Jl^>- *J-» Hj-* 3 ' L«J5 f-lyi-s^ <U_Ji <L_>iJj LJj_>-bj ^ o J a^o cL-^ ./ill JaljLo 

: (<Ja^jxiL ife-iJl oLLkJl) oUp-Vl -.a 
. l_^ 40 JJ 30 ^^Jl J^ -^ ^jJ-\ J! oLUJl oJL* ^ 

.' "Ujjj^flJI cjLjUJI — j 

^-e- L5=^ J s j^i vj^ l^ Jb 40 o^ 1 -^ {/> ^^ JJ ^ 

-k^cjj <. (36) J5Li J ^.Ij y US' c IS\jZ^\ SjL» ^ l^ Uj^- J^JtJ 

• l^ Jv ti^ 3 " frly^vaJl eJL^j 
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Ul^sJ ijii <y ^Ul c jj!)i (36) J£i 
jjJLI Jlj ^jJLl jIjl. ^ p-lJLol SjUil J^ oLUJl ,y £jJl II* J^-Ai 
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JL>_Ji jj J^-L^Jl iajj-stJl J-«->i»j i -i-^~ : " SjU-l SjjIjlII oIjLjJLj L*ojI ^^o-^ o 

. oLUJl jyi pjjJl IJLa -jjjSi ^ opLo Lr aJL-JI SjI^-I ,_Jl 

: L^AaxII cjUUJI — _a 
jUa^^l (Ju-j- Ul^i^T -yj ^U.^1 *—Jj|j IjJuJjJ -j-a ^j^-l <=-j=M (_ji Jcs 
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ju-abjl JjaiJI 



Introduction : ^axLoil 

^y^l *jJLl oU"U pli^ cr ^5 . (37 JSLi y^Jl ^jU >il) 2^ 555000 

%20 l>! US' i ^bj-vJl ^Vl ji <-2j>NI oW-Jl Jl *sij«il "^ij^ 1 dr* lMj*^ 

. Endemic £Js>j^ j-x*j ^jjjJI -y> _>JI y f-yVl IJla oULJ y 

S^jJ^-l -uJi jls>l> y U iijli_o (ljj>Ji) 4_JL~JI *bJ-L 4-jip y-Jl 

f-ljjS/l y ijJj-JI iJL«Jl o!S 2jjly>w2Jl otiUJl vliLft L$Jlp i_JUu <i~s~ t io^Jl 
plpSil ^ ( _ 5 liJl lift ij-»uj 4 ^yLj' pji <-iNT SjMiSl 4_jjUj Lo iliLgi yJl ^ L>1 . 

. y*Jl Ljj J^S (^1 oltJl i_i*>b>-lj iJLju Jl 

: <Jbil *JUVI lIjLjLj y JaJl>- y*Jl ^ ^UJi f-lkiJl j~J*i 

<JLp oLtijyl Jj g m y f-yrj *-i _r*^ oL*-ijjil ^ ij-~oj ^ybj-^Jl rt-Ji^l *• 

: IjjLjLj yj^lijj)!! 
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*** ] ^j^+i &M - rv J5^i 
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<. Acacia mellifera Ukil <. GrewiaVillosajj^Jl i Grewiatenax j\jA-\ 
Rosa (^j_^) j-i-p 4 Gadaba farinosa ^—Jl <. Ficus spp. jJjkJl *\J\ 
<. Combretum molle ^jj-^aJl t Commiphora spp ^jJ-I ^IjJl <. abyssinica 
ii^_^l i Tamarindus indica (^Xj* J) j-»-^-\ <, Trichilia emetica *ij\ 

. Carissa edulis (jj£*ll) /»^Jl <. Blephaii ciliaris 

Aerva M^JI Capparis decidua ^IjlJI t Zygophyllum Simplex J-oj-iH 
Jl_*a_*Jl Salvadorapersica^ilj^l t Panicum turgidum /»!_*_£! I <. javanica 
f!A— Jl Simplex J^j— ill <, Fagonia indica 4_*$C^Jl t Salsola spp. (a^_ gJO 

Farsetia Jl j . Acacia ehrenbergiana 

: L^i'Ij'Lj ^jAj 
. Astragalus JljTamarix spp. JJV I <. Calligonum spp . (J^j^rfjA 
oLnijjII fjfi^ij <LJU-LJI jJsbil ^ L$i» j^-jJj Ja^jjdl ^yio^l _^x_Jl *JLSJ, • 

Teucrium sp. Ceratonia JaJljJJl c Juniperus spp. (^ijjJJl) j-e>yS\ 
Olea sp. , ^j (, Diplotaxis spp ljA-\ *y\ i Brassica spp SJbJL-l i ciliqua 

. Pestacea sp. , Lavadula sp. 

'. ^Jj If ^UJI *UaiJ| Aj^jul ^ya-jijj jXr 
t ijij is-Ja^ L»iJ^dl CjIjUJI *Ja*-« J^jjOL^Jj . jyj i_Ja>-j i_~^>- j "w»* - 2 
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Cordia africana i^dJl UzSiJ ^ ,b ^J^S jU*-lVl u ^j Jwcl-j US 
jU-itS' J>oJJ U^ j] Trichilia emetica £tj\j Breonadia salicina f-ljillj 

. Ficus sycomorus ^-^-Ij Ficus vasta jJ_jkJt 

J\ .Ul iL^L oUUl IfrJaA; ^d I oljj^ll J^c-j . jlk.Sf I »L1 ^L^- - 3 

jUj Jt« OLJ)U ^jJU flips' L«JJl oL'LJl ,ywj Jwc— J . AM- jO-va- - 4 
4-pji-lj Cissus rolundi folia^^aLM Jjljjlj Ziziphus spina - christi jJuJl 

• *-*jA? Pulicaria jaubertii (i_i iV auJl) 

Aerva javanica *I^Jlj Aloe spp j^t f-l^l Ji« iJJI oLjLJJI jJl*o* - 5 
Salvadora persica dlljVlj Blepharis ciliaris (l-JlSUI U4 , .*, ) i^-pjJIj 

(1997 cioJiL-lj (^uoJl) . j£\ U^j 

UjUj! J^-j ^yLp J>*Jl (/jJLfcXl SJu J-p 5j^j cjIjLj d)LA . J^Jl! ^IJLp jjua..»- 6 
Ziziphus spina - jJuJl JuuJl 4J-JI ^i oULJl oJLa *jJ -^j J^jJI ^-l^V 

^1 — so &JI Acacia etvaica ^j aJIj Acacia mellifera I X 11 j christi 

. U jf> j Euphorbia inarticulata 

^j l hj*si\ -j^j cjU-jAIIj ^pIjjJI JjJU-I ^jU^>- ^ji L*>Ia Ijji cjLjUJI ^jJj - 7 

. Uj^J CjUiJoI^JIj uiUMlj &jjUai\j P-L^^lS" ^j^-l jiUa^i - 8 

«liJj1j_« Jt>L>- ^» a_*Lp oLvflj j-o-Jl (_^ ^y L_jiJl *lkJ<Ji ^^U jL^J)/ 1 _y jj 
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jUJl jL*_^! e-Lifjl Oli tfJUi •J-a j** jA ' CjL"LJI a 1a ,_yLp JaA^aJl l^-jJ^ i_i<L^- 

^» j~i£l| jIja^—1 J I. <UL»I L^jjjjijJ (jy>-\ ,ji=>Lx^ ^ji UjLtxJl AjijJ_>i»j y t suJi,\ 

olj-^lJl JlvaSloulj <]| j\ — 

J->UiJl <lj4 1 dJJij ojj_^uJ,l fljiVl J* L*s>li f-Ll! i_—ii-i *IJl?*x~.I OlS" 

(_5i1 Ji a^^^l 4Jj\ll J SajjX^J.1 f-ljj^i *t>U> 01 Nl i iJUJ.1 ^l_^Vl SjjJj lf*-a 
. U^jPj £-1jJJlj AijJlj (--Jail Jt» OLi^Jl JU SjuliJl ioi^aJl jU^i^l 

ojvUj j» li' i. U {j&y\ j**-«aJ j»IJ-*-Jlj iS-LP (jji>L> Lji (^^l it^'j^ f l>^>«^-"l ^J-*-" 

JL* IpL - : ....,. l l _ ri J> oUUJl SiL_^.j j^lj^l «JLa j>*a: ^1 ,ji\ oi oL^_>J.I 

<_^>ljl -y 4_*^-lj f-lj-^-l j->U-i ci jJl J Ju£ Dl Nl. . oL5j_-iJlj cjU jLwaJl 
Jl 11a ffrji -^j <• Lf-i oUlj_J-l aJ_p iUJ idUij lg-Jlp Jai-^Jl l_a>- jJ ^I^A' 

. *^Jjjj^* jl ,*l»oJl J *4i»lj>ol jl SlpjJl j&jS *Js> !.-«— J jl i^-U-l l. ^wj L^jtu jl 
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lo\jj]\ J ^J\ ^ |jl*jl-,| Of Ui" ol^^^Ulj g^S/L JaUl ^1^1 ^.Ijl ,_y 
Jb-!&j t . yijJLJ! Jjldl fLi^y aL>[S ^"U! *lkJJl L^ J^l o\ <±J L. ^Ij 

jjabil 4jJL 01 U^ ' iJbM t^^Lo Jb ^^Lp C.^3.0 41o>i 30 JXjt <*-«j>^ CJLS" ^Ij J^J 

j-ws- d)l . aJIjMJ <s^jj«-* «jjk>«J.I vUa^Jlj JUL I ^^U isiljJlj <jLj53| a^I^J-! 
aJL* -jji aJUI <~2-Jl ajUj>- (_ji l^jjiS - JlpL-jj UiJuo ^yU- (<^jU<b-j ^U^- *jUU s-bL>l 



(38 jsa): iJUJl ^JliSfl Jl •j A Jl r JLJ 
Li>.LJl J^^JI - 1 

L^JjJa aIJj 0-Lp t^-^-J <_sfj-*-^ .r^'j ■r*- 5 -*^ > >t -r' ^cr^J^ ^J* 1 cjt-^ "^ 

(IcL^j J^) ^jjJl J^Jl - I 
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^ V-JJI stjlrf.1 -38 JXi 




/,_lL 4 -»'_fcl 
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"Ju 4-vijP 5-jl^Jjj 4 J^Ajul rji-~> XS- *300 ^1 j-isi> *j^ <LpLijjl p~jl Jj . ij/jj^u 

J\y~ jM£ l*-\^s 4 ^ 420 UjJiS J^kj SlU-i ^ o . J\j^. J\j ij^. x 20 

( -j-Jl 5>L« ^ %6,2 Jlj>. ^1) c 2^ ^ 14700 



Avicennia mari- ^jj^S\ jl>-*sf y 4pja?~> <_y* ^1 p-lj^-^1 »J-» jl>-Ij£ 

(_£ jjJLH ! l>h5 cJUs ojLioj . <us>«Jjlj (_$Ju^ (J^j <w»l>- w»j>-*yi y>tJI <jjb> (J-f- na 

^ 0LJ)M J^-OJ 4_«_~u JSCiJI o^^-5 Ltj-»-e t/j ^ ^j ^1 j--«J 10 j* 

jU^kjJI r-l__^>-lj *>t^JI ^y^ljl ^ J^ ^ 4_jjjj>uil fl_p-l y JUxJl oVL>- ^>j 
U5 JU>JJ »U f-lJLp jfM cjLJI IJla 01 d!A>- y> ^ylJ ioLa-sVI ^L«-aVI . fj^'j 
^t-JI L.1 ."Lfljl fbJl ^j «_1L—^I iJ.if ,y ^ Ji^~> oLJI 11a ^ 4_Jai-l j! 

r-lj-^-! CJjjL" 4_UJbj JU-i-l J-J ,y ^J>\ J\ iiUs.1 4_Ja^jJl j-$j ^j-^J\ 

^1 oJuj>-j}\ ol'LJlj aJUII <^jiil l-w^j <bjlp <uJ ^Ijl ,y> «jLp ^j 
Jj^JIj Suada Fruticosa oJbj^Jl olslJ ^ V^l ^~^l «^ ^ J^ &\ <j£s 
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f^Joj-iJ] 4_2Jadl oJla J^J L*-? . fjj-*-* 4_w>Ju. oLjLJj Phoenix dactylfera 
. Caadaba votundifotia y-^uJl L^aIj cjIjLJI l yL*> ^JaJ d~s>- <uL.JI 

J-JoJI jUwil cJU~ jJj t Hyphaena thebaica ^^Jl j»j^JIj J^JI jL^>! y 

L>l . 4_ii&> ajj-va; Jc-^Jl S-C>IjJj ijoJsljil />L)Jl&V Ijk) cSjJl ajJlII jW^J,t U^o 
jU^iJ . oJ^-y> ojj^ojj 4.2.1 a . ' 1 1 i-fc y 4_ih>«_o jjSW ^ JL>- jli l£j^\ fj-^l jL>wl 

Salvadora diljVl L$-*aI ^ ObjJl JjJa ^1© ^^jlj 4*jLj ohj jSo LAil oJ^-jJl Ju& 
4j^LvaisNl i^S/l Lof Tamarix nilotica JiVlj Acacia tortilis^k-Jlj Persica 

i_«L<JJ aU jJ_v2-« j-~-*J olj y\ oLjLj (1)1 L»_S" (_JasMj jj-ojJl ,*-«->- ( -Lp j.^'.'h'.V 

4JajprL> ojjviJ *JaJt!l ^1 lilljMl jl>t»il Q^yu 

^jUIj j»a*J! ^Ijl - 4 

4_jL)j oL— JjXj SUajus (^J 4-al^j J-g_*>J jV* «j-j^ oU-L^^o 4JLkii| oJLft U_J^j 
4Jikdlj <uJadl o.ia ^ aLoll -L»-jJl jJL^ail . 4ikdl JLft y> (jij-*^ *'t^ J? 'WsU^j 

j^a ^"UH plisJJl . ^jly^^ 4^ ^^ko oli 1§1*><j Ur 4*^;>cA!l jlk«Vl <. L^Ju ^1 
Salsola spines- w^L Jl« 4^j^dl o!j~>^dJl 4_i ij^j L»_j ^^Ji L>j_<^ 4_3JLdl oJla 
Odyssa j»jk_^J| Ji_<. 4_*Jb J^jl^-j Leptadenia Pyrotechnica rj^j cens 
°J J--^ ojbl_-jJl oJjh j-^ Lo LJLpj Panicum turgidum /»U_iJlj Mucronata 

* J^ (jS^I l/M' -k-*^' (J^ i-S^"' V^ -^^ 4X~J-I -ULjJl /Jljil ^ Jbf . a^Jjwi 

o^-jJI -y, 4JL&| o'y L>- ^j Acacia ehrenbergiana JUij ( jlj^-) ^^a^JI <ui 
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( _ 5 xJlj /»LoiJI cjuU «uL«j>- l_-j>tjj . Zj&jZ pJj>ti~Jj « loaV cL^>- (^yiJl <~ ■> S «U^l>-j 

. -d^l jLi£J! c~JS J ^ U. jj± LgJ 

J-& rtJ**_*j ^ LJI oULjJI <Lis 4_Xij ( _ ? ms'Ij' U^j^i <L*laJkl JLa ^^Ijl _}*-«-£? 
Depterygium glau- £aj-*Jl ^5* ^-a^ 1 ^ oL"LJ *_s>lj . ^aJL pjjj ^IjVl 
4_j_^aS/I l_4 Odyssen mucronat ~^_~Jlj Panicum turgidum f L»_iJij cum 

i_ij*u o^jPj />Lo±llj i^waillS - aJUJ,I oIjLjJI JUoIj <ulScJl iLU cj_^aJl ^iJbki^lj 

i_Jlj^- ( _ y lp aJ^-ljXllj <UjjJ.I <Up|jjJl ( _ ?v s , ljVl ^ L^iLul 4,3la'.ll a JLa OjSCj 
|J-P ^yviljNl o~J!i ^Jlp (y-jJs c^LJ *UaP <>JlaUL» _pbJl ^ . "U-^^Jl oiL^J jLoj 
Aca- JaiwJl jL^ilj c Dactyloctenium Scindicum (e-l^-1 J^-j) JjjJI ^ISll?- 
uj^>- o^jUX-a olj^w^-ij jl_>«_Jilj <LupljjJI JjJL>-l i„Jlj>- jJlp L/jL-h| «JL>-ljjdl cia 
^i Jbf l*S . Capparis decidua i_.wa.dlj A.nilotica (^yJl) Ja__Jl Jiu Jjbil 
•jS'Lal ^yj Tamarix nilotica JSNI oLj LLSj 4iU-l diL^jJl jLa-Jj t_Jlj->- i _ja*j 

a Ju^J 4-ol ..rtT^l «4-o-a Vl L>l . <1j-aZj> (jS'L*! ^ tLilj^M jL>c_Jil _-j_~J LuS" t (£y>-\ 

JUJUj (^^^Jl olilj-j>- O^i Aiklil aAjb ^i (^'^J P-U--P $y>-J pJ-xJ IjlaJ ^i c 4 SlvAl 

LLltj Sorghum bicolor j Zea mays ajUl Jl« OlS^Jl ^-pjjj L« [ _ s Ip I fop j ^ 
t _ 5 ip (jj^J\ JsLiwiil JJii; -^ Jb N _^i c5jAJl ^Jtiil Ul c^y-SlI ^tjjJl J^Uxll 
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. UaiI v_JaJ-l w> jU^J V^i ^" 

(jip a^JLjLa J^j-jj" ^Ij Dobera glabra c^jJIj Ziziphus spina - christi jj )| 

o^jJl l^s[>-j jUwVl 6 Ja Dj5o (1)1 J^Xj>iJ.I ^j laoj-b~j LfjIyJj «upIjjJ| JjjU-I 

(1)1 VI <likdl ai_gj «__^w«J.I "U-^-uiJlj d-J^jJl i—»yJl <Jji <L*_^lj p-lj-s-I cJiLi jj 
Sjj_^ J^J <uladl OuU . JjjUI (^Jll ^Jp APljjJJ cJjJ- JlS r-I^Vl oJlft L^ljl 

(j^ (.sO-*^ ^j^r' • ^-fi 'Ja^ll cj|jjL>»dl ^ <u*U* J. oLl I^JL&l^I ^| AiUil LajLLw! 
v—jj-s Loi . «jjjJI jL>e_*il IjLw*-I L_4_2_sljj jJL^JI jL>wil SjJjj v—o_xi < > s U-.t | e j^ 

AjjUfljJl 4-jLJ| oL*a£>tJ.I Jlj&l oVU- Jas-MJ oJ^jLJl jy^^s]\ i±^j>- oljJb^l 

^^Jjl <uj*LJI obt*>ci!l _*iSo US' . Adenium obesum d)d*Jlj Aloe vera Ji ^a]\ Jiu 
y> oL'LJl ol» £j*j oIjOj^AI cjIjjt ( Jlp jJUM ^j-H (Jlp <dlJi)lj 4iLju^ 
•LoUajLSVl <u_*jkSll U>! . Opuntia dilenii ^j-AJl <jdij Acalia orfota Jtai^jJl 
:>Ujlp[ v~iJ V^jJ^ Jr vS '- >t ''' ^* ' i-i^^OU ^Lj jJUa_« j-XjJ <uikAl oJLp 

eSjAJl jJUI Ul t Ijjj ^IjVl -y> ajjii" Ob-Lwo SjXi JaJis jUwVl ^ 4p|jjj| 
° . J ^'P^ Uj^i\ «JJ> C-Jj5ii Jij 4_ujJ-| <U«L^I Jj^vJl (cvai-l Jaju 

4jJ^« <2kil ola -^ tj Jol>L. d)lj aJi^-IjUI oljjb^l ^ -uiUll <u^i-| il^il 

Ja*Jl . JloUVl flJL* ^ ^-LJI ^UajJi jSJi. ti^- cU.1 JjiUl -^ iSCjl I ^.UST j 

C.myrrha ^ oL"L_J JL* Commiphora spp. (^) ^jj-l ( _ r J-^ ^ La .»l .....\\ 

Acacia aJJ oUU Ji^ (Jax^) ^ikll ( _ r ^ r j C. habyssinica dsj^>-y>) ^ J^-j 
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cjlj La j^-jj U5 A-tortilis (j\j>-) y^j acacia Hamulosa alj£ jmellifera 
43,yij> cj\j*>*Ji -k»Jl 1a Jilj^j Rhigozum somalense ^L^Vl jjyJ~\ y> y^ 
Chryspogon Plu- Oyrjjjjij>- Ji* J^ii^j Indigofera spionosa Jj>- *J> ^ 
P. lurgidum *U5 Jjl* aJuj aJlj ji ^y'Lu JUi ^Jl Jli^l SJU- Jbf UjS' . mulosus 
Lo! Olo Jl Jji» ^jip ^IjjJi ijr ^>\ji\ fij£j <■ Leptadenia Pyrotechnica r-yj 

Lfoi ^>-JJ (_^Jl 4-aLjJ (U— » ^ oJLp- Jl 4„3.k'.U ^^i 4Jjkll olgJ 4jJ>Ls<aXi^/i iwaJd^l 
4JtkJ,l JLft ^» Jxs-tA^j* cSj-^-Ji _*H^ ^' ' ^^ lS^-* 4 -^ a - t - a JT^J cy*^ L5*^ f-UaP 
CjI wJ>*_»ijlj jl>c_Jo j/l *Ja£ ,-S La ajjJaiM jSjSjj Aa-^\j ojj^vaj ,v-**J cVp^J _f*-H&i 

. <lp|j Jl J L^IJukl^V jl -5j5jJl i_.Ja4- pIj*»i 

r-jlj^J ' (^1580 (Jlj^ OJtP gJ^-J u?!->*^ -^' fjJflLS J _J* ^J-P wUXj 
^Jljs-j t-JyJl (ji *^" 10 Jl 15 (jo "U^jP r.- 5 '-^ '"*^ ' f 200 j jAvfl ujj «u>Liijl 
dJLi tjo) S^^-^il 5_Lkw« J oljJU^J.1 Ljj-i: J^— Jl 11a (j-^tAjj ijj-^Jl ^ 60 
. ( -^oJl a^Lv^ y> %9,7 Jlj^ ^f) 2^5 44240 Jl_p- jJuL" ^l~? t tef-j 

"y> jlk**^l V»^ f'jlj^j • *^ f 19 j LiLyS j»30 Hjij^-I i=rji Ja^jlo A-Ljj 

pUJjVI ^.^jj^i SJUL.I oUi>jil - 2 
OjjJl cUij J, I j <L°l£Jl <y^ki\ r-yu* - I 

r-jlj^JJ <■ y^\ yX-J\ J^ &jJii\j 4-algj" Jf-J 4-£>-lji,l oUij J. I ^J 
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(_yAj . jlJus^J^I SJuJUi Jl ik^jJOi Jj-klx* ^j (. /• 300 ^1 1000 ,ju L^_pLiijl 

p-LiJi (» 15 j l_4*_v3 f 40 (jij 1 g J> ojIjjM 4->- jp 7"J'_/-J ^— *t- !> ' s j' r 1 *"' aJj-LJ> (JjialLo 
. j~oZ^i — jJ jj ^S LuL^il JaJLJj Jls 200 - 400 /yi 4j jX^JI jllia 2 I 4^-»-^ 5>- j\j£j 

v_-j^j Dobera glabra ly^ Ji_* Sj — ^ .i-1 i_*sta jL^—iVlj sotes trisulcus 

Indigofera spino- Jj>- Ji* i^jiJl ol^^iJl :> J> ~3 ^Jp^JI jJaLdl ^ u! . (jJjt) 
Jsu-tcupj Acacia millifera millifera k^> JL« ciljj^l <JaiL^u ol_ r; ?«-»iJlj«sa 
Ji* aJ_p- ^Lis- j*£ Ou •_jS'L»l ^j 1 4iLi-i -jS!" VI ,_/ Acalypha Fruticosa 

^Ul . oLLA-I *— j-» ^ (j;*^" L^ 0L^j-^j Aristicla adscensionis jjiJl i ;i 

(-Jai-I /*-«-*- <_s* J^-* - ^ 4-*^ J-4-*" ^wl^-j ojjLsJJ jjabil oliC*« ^ (jjj-JLJl 

: Jl <ukll I* ^Zj -^J\j 

. ^-;_«-; ,V>j ^* CJijJL>«Jj.I /y «L4iJjdl al_J,l <Ua^|jj C^Jl>- ( _jdl Sjl^njA-lj j j 4, .^ll 

5i-iS3l jj*U-I °^ oIjLJI Jtsi hJli olojJl o-L& Jj-W ^^Ip ^j^ri «U1I <— >y iw~~oj 
Dobera o^jJiilj Salvadora persica dlljVlj Cadaba rolunditolia <-^Ja}\ Ji_» 
Ani- ^j^il luLx_^j>c^i J-^i SjjLsxil SibM oljj^xjdlj oIp-jjII ^Jj> L*l glabra 
^jJl 1 g .„ . J Ji> ^dl jkLil ^j . Adeniurn obesum oJ-*Jlj sotes trisulcus 
Commiphora myr- y> fAy\ L*[>- jiJii-l jU^il ^ liJ^'Ukp j^ t| . J .W»j| J 
i^^i uJjkj ; UU»- ^Vl ^iljj.1 ^ Acacia (ji_p-) ^^wJl ok^ Jbf U5 .rha 
^j> \j^Z jtbil oIa /.jJ^jl^j" Acacia mellifera S_pLxll SJiJI cjI^^cJ. l^U^ 

■ t/ 1 ^! ^A^ (i^J j5^-l ^^1 ,j» ^xi! ^j-Jl J^-Jcdl j»j^j 
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>lJ| ^Ijl J Sij^-jil dilxJ _^S" us- Jl ajLLj iikil cJLgJ 4--JLJI oUJl 
g-j-i«. ol Uj-j (j^uj Dobera glabra V^b^ 1 v_-^j Ziziphus spina - christi 
L*»l u^-jj ui iakll oIa ^ Sij^-^ii ijLJl J»uVl Of US' . ciy^i/l v 1 ^ J^ 1 
V'UJI J*uS/l Ukl.1 oIa ^ ij^-j . i^M 1 JtsUl ^jjU ouLJl ^t jJ*Ua ^ 
An- ^ydlj Cadaba glandulosa JL«yj A.millifera . <uk!| oiJU Ui :>j_; ^Jl 
(»— *jJI jU>*il a_J ij^j t^lllj OUjJl ^ .ij^-jil Jta_»Jl dUi-Sj isotes trisulcus 
jU^)!l aj^I^JIj oUSUJl jl»«iSfl -^ D. glabra 6j juJI yu; . Combretum molle 
oljU_^ui,| (JjJ jUITj -^-pIjjJI ^IjVl JjJs Jlp jlj-IjjS ^^J <OkJ.I la ^ 

D. gla- 6_^uJlj Z . spina - christi jJlJI Jju ^iUi-l ^j* ^ i^-U-j oUU~L| 
^ u^x^l Ji ^Ul AkiJl jU OLSUU <JLJ| AiLiSai ^^i ^^iJl ^/lill Ut bra 

jU>J.*y I ( J& <daiL>d,l -y Uj "if j t i^^Ja^cjdl jl ^jJl Jj^ls <y> e-\j^ <ii5C ojj-vaj 

JL> dAJIS" .diiUul J^-f ^j ^Ja^dl y <UU!l -LyUJl 4_^_JjJl oli ol^^JJlj 

*\£\ tjs^j j?* y *V" ^J^J J^Ui lii^I -y Jj tAi t plil>-)f I y <u»5l JLJI JiiUJ~\ 

ajjUsII J>- olj-^jui t^ljt - 3 
oUax-^S L$J ij^J C--5- -yJl Js ULbf j^Vl <jl»Lil y> <uikJ.l olft j-j^j 
Aristida ad- jjl}\ i_Ji Jl« ^lAs-j Indigofera spinosa J>- ^ y <o. jij^ 
(DlojJl (_jU Ui . yM ^1 015^. y A. tortilis ( jly ) j-o-o jU>^ilj scensionis 
• l$j^ ^"U ^ C. myrrhay ^J> y «u7U islet u>^ ^JjJl ^"LJI ^UaJJl e^?- 
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•y .kJUt (^ 2500 Jj 2000 ^ aJUJI JU-I oljJ^^o ^^L, JLp Jbj-jT 

^1 «LiU-l ol^^lll yj OLojJl ,J^ L-L-l As-y ^1 <uLsS3l 4-^LJi objjScJl 

Acalypha Ja-Axpj Anisotes trisulcus l ym Ji« L>jPj apL^u^ __^jJI cjL"LJ| L^i 
0lo jJI ^Jip ^LJl p-UwJl iojJi>«-« ^y *^jJLij tij-sM «ujUslp cjL"Uj fruticosa 
L^»Jijt< ^ya^tJ ^Ij oIjLJI ^ oJjJip f-ljJI L$*i -b~j -ukJ.1 i^J ojJ: J1 x^i If] Vl 
^y^u 0UJ u Ap L>! . Combretum molle ~~# jU*J.I <us i_^j ^ JJI ji LJl Ja^Jl 
Tama- j^>-j C.molle ,»_~p JJU OLsjJl jW^i ^-° aj jjLp jlaLa LLSj J^i ijlojJl 
^Jip .ij-~Jj U^j Mimusops laurifolia «Jj Trichitia eraetica f-lijj rindus 
iJLJ ^ Lg_pLijj| J^aj ^jJIj Acacia asak J^p jL^Jil oLpjJl aJL* olj~L>^ 

„wV.JI t Lj^-** Lfj jl (_£ .JLJi hWI *^-^J OJ^AjXil 4jj>t^aJI CJIJ-lstU,l y^SZ . jCUl 

. Bercheraia discolor ^y^j Commiphora kataf t_ak5 <l_J ij_wJ ^ JJl ^'LiSl 
ILL Nl wbf Nj jkbll Ja*-« ^ c~i^>4 ai ajjiall VM 1 ^^j^JLi Ji!i *^>j 
•_,» 4-aJadl JL* j-^-*j" Ficus vasta (jJjJs>) i_~*j jL>^l ^y <u>-ly-l j <u jjLp j^L* 

«UjJl CjUj-J-I dUJLSj CjLjLJI pljj] jji«-a j-~-*J <i~=- j-o-Jl ^ 4^-*^ l^jLLjJI 
"LjjjJl OjjjJ^I -y p.Jji-1 lijfc ^i L)l_P Uijj»-j ^-sflj^ljj J-s^Vl A-^^iJ jj_JaJ|j 

jisb> bl_2j 4jL*j>- (Jlp j^yJl v-^j tiUAJ . Ficus spp. jJji^ L^-ojuIj jL^_i^| 

. Acalypa fruticosa ^aJ^s-j Anisotes trisulcus 
fl y Id, I iJo olj.-r-i u^^J - 5 
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*-ioj Acacia mellifera <*_JiJl jl_>c_^! I „$ ,,, i :>j_~j Ju Jl_p «u_jL_J ±>\s\ 
j-* Sil-^j C. myrrhaC^-*) J^-^-J- H^b Commiphora gileadensis (,^-Jb) 
^ 4s-L^l~» jj^\ <iJLJ! oL>t*x^il >y^j • Commiphora habyssinica (_£ jl^>- 
•jS'UVl ^ Lol . ^Ji\ L^J J-^-io t _ 5 xJl A^ljil lJ Anisotes trisulcus Ju> p^ 
cjLjLJI ^ LvuL*i| i—ilbj ^^Ij ajj^Jjdl <^L~JI objjicjl ^j_^s /j5"UJ.I /y> 4_ojiJl 
^ L>l Aloe vera j-w=j Euphorbia inarticulata (ki^Sl) uLv Jl^> -ujUajJI 
^^1^- «Us jLo (Ja^-) Acacia «UaJl f-ljjl :>j_~ji 6L> ^Ji JL° l^jfc Ji^l jJbLLl 
Acacia ehren- JlJI &y>^ ^y Ui" . 4_Sily> t£j>-\ oL"LJj Acacia origena 
JLa ^j (j^j^i oU>iJi^_~-l »jm -j-o . 4_*U Oloj d .^ ^^U }j-~J j£\ bergiana 

•j^ 4.tf,k'.U aJtft CJLS" L5 vJ>lil ^j c Jjplll^yk 4jj_P^J| CjLjIjjJ-I (t-Alj i^J^y^ 4-«kJ,l 

j-jLJI L>! . Commiphora myrrha j_» jL>^l ^y i-owaJI *_«^- J, 4_«lgJl jkbll 
^jJl ^ Acacia spp. (Jai^) «_Lk!l ol^-w^-J. LS \s> <Uail_>J.I <^><-^i ^j-^_Jl 
An- (j^ii! oljj^^i *ilj^> ^i apUjlJ.1 oLjLJI SjLj ^^ J^/JI i^^j ^ ' ^aillj 

. isotes trisulcus 



JL»UI JLij-iU i^-l^il ji»UI J—Uj t f 1000 J[400 Ou L^LBjl £jl^„j 

j22 d^j r-jlj^ ^ j>^' jUxoll LI f-bJr *30 j Uw? ^4-5 ,ju SjljJ-l 4^-_p ^j'^'j 

^JL.84 
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<_jy>j o_p- v-j^pj c3^Jl ^ JLa Jj 5 * - ^Ij-M oUiJjilj yJ ol*i^>j £jj J^?-j 

. flSOOjlOOOuul^lL-jl^jl^j . (fc->l)jjUJLI 

i^Jl jlk,Sfl Ul *bJ f °20j lw> f°25 <j* Sjl>l *>-j* ^j^ £jLrO 

. ^L. ZOO j 300 ox £j\jz* 

Acacia spp. (ScJ) ^LkJl Ji- ^"M 1 o" 1 ^' J 1 J 1 ^ ^L-*-^ a -^ J> 
rj y JtLL^j Grewia spp. (jUJ) jla^-j Commiphora spp. (^-0 ^i^-lj 
^ Tetrapogon villosus _ r o_^'Vl ^^L^J-lj Aristida adscensionis JJh iJl i_Ji 
a^-j o-^- iij^JL JjxJLj aJLJI ob_^l ^Jc3 y- 1800 ^liJji jj^ L.1 oOlLJI 
•_jp La »-hll i_Abij J . jul*J.I MuU oj-woJ.1 oj^dl ^Lii-lj <u>jJjd! ol^^JJi 

L_Sj j}\ <^jj^-j (JL-ij <iJL-«S3,l JL« <jjLyaj<Jl cjIjLJI J-^-l jj j-^'.r 4 ^-^l 0-*-?^ 

<bjjJlj oLjL/uJl ftJL* i JU«j cu-j j-XjI oIjLJI /cksj l_jLJLp^ -bXJLlI (^jjI 01 

<uL4-l jl>Ll! ^ LJLs— <dsL>-!)l;,U |JL»j . oLjLv2j<J| J-» ji <y a**-^ ^r*-^ V y2 ^"' 



ob 



jd\ <ujUajJl oULJl Euphorbia spp. (Oj^j-ill) V-~^ ^Ltt-? 1 -"-^ JLyai 

JU OjJLxJl Jij . Euphorbia cactusC^Uoa) jJy> oUL LjxLol ^yj jb ^J L^J 
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Ziziphus j^J! jUJil J^f **j&\ ^1^1 e~^ oL^Jl jJ*L« J v U-j 1*xpI_,j 
J*UVl <ukJ.I 1a J >j^ ^U JSLSjj . Acacia gerradii ^Ji\j spina - Christi 
i <ujl^Jl ol^>cAl|j Acadcia Spp. 0k«.) ^JUaJl ( _ r ^ r . jUjif ^ L.L.I <^£ll 

^Skdl Uli 4jjUa*J| ol^-^JJ <uLiS0l <ukAdl t.^cvj . Cymbogon Schoenathus 
LI 4j_ydl -y olja^J.1 sU^- ^ l^x^f Jj5j of ^j ^^U <l_o_aS/I <lLU j^j^j 
Js jd\ Ziziphus spina - christi jJ_~J| jL^-Jif ^^. ^J] ^U LjjLi jLoy'l 
^i*^ t^J J4* yJa ^ 1 oI * c> i5_rM j/^i L.t . ^JMpI -^ ^-Lyi Lr y>lilj JU^I 
J! <£*$ ^ *ij*j <Sj+\ <-^V i^ljjj oLjUajJl si* <J| j| OjSi JLsj J_*=>U^j 

^LkJl oi_ rc ^_^ ^ij i>M j (jIjl>.) ^Jidlj j__*J| ol^-^J; ^Ij - 2 
(%-^J ol^^i Ji* oljj^J! ■y 4ib5 Jil ^sJ. oiy Lfail^j Acacia spp. (Ja^>) 
Indigofera spp.(jU^) J>- g-ljjf Jl< oyl^ olj^j Grewia spp. (j|jl>0 
oJj& ^ Jaa-tAi . 4-oyJl cj[juuJ,\ jUb_« *ii*-a ,_«i Barleria parviflora ( j V i^J 1 j 

J^-jJ MloJ y»*J| ^k^ -y ^Uj"j)/I l_~^~ ^lisJl ^Ijjf -y 4_JlJ oULu S^-jJl 

Ul . 4Jkdl oIa -y OlSL J5" ^ Acacia mellifera <dij Acaia asak J^p- jU.J.1 
o^j-* ^J j-^ 2000 iJ 1 1400 ty ^LpUJjI Ju> Acacia etbaica ^jJ p^; 
Acacia orige-(^j J*^) ^Jlk £y Uy^. 1600 cjy Acacia gerradii GJ10 
-uil^il ^JLJl ob/Jl i_ihiJj . L& ju^-jj Mi aJUJI 5JU-I ji=U.i ^ Ju f LJljna 
jL>«-il jk\j M±*i t c5 'r^ 1 cjULJ 1^sJls\j^ ^J (Jal^) «JdaJl Hjj| -y p_^ JS3 
U^j . <lJjJ-| t y\jLiJ-| <y twins' f-lkpj <l*jJLl« cil_^>^i Acacia etbaica ,y>yJl 
(jl J_>-) *_iJ olj^wi Acacia mellifera <<_Jij Acacia asak j^c jUc^l jsly 
Barlevia ,yi^^j Indigofera spp. (jU^) J^ Jt<. ^^i^, ol^^ij Grewia 
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Lg_j4 J2: jd\ ^UVl ^ Commiphora spp. (y) J^-^- f-Jj^ ±j~£ • parviflora 

4j«iljJl oU-l aJJlSJI olj~b»*J.1 <J> Ul . JjJulII i^-Ja^! i_~-~j olUSj j-sJJaJl pljJl 

jL>*Jm A_i ij—J (_g JLSl (^L^Jl ii<>jJI Ji=rjj litjll>l f-jjj *J ^Ij j^> 1500 j v_ill ^ 
1500 Ou p-liijl (JLp L>! JjJUlSI ^y^l jtb. ^ <w»U^j Anisotes trisulcus l y>l\ 
J US"(Oj^>ll) ^UJ^I £y <>* oljj^Ji juo» ji^l jlk.Sll vl-s-^ 1800 Jl 

JSLio jU-^^1 jJlp I^-sPj ^ oUlj^l x»ij£ ^t^f- \~ijjb JlSC JS" ^i ^yi Lg-J 

. JbJLiJl 

( jju t ajJaLill) i_Sj| J-j^j ^^yU^JI fibj ^Ij-jSdj *JLviJl JjJsL* A^_^Jj 

. /» 1800 j 1000 (ju LjpUjjI r-jlj^j • CJ_yj_j^as- i^s^Aj (?tJ-) 

. ( J-400j70ua^jlj=i 

aj>-_P Ja— y_* £j\jX Lw jt-L» 500 j 250 ,jij LJ^Ij 4-^A-l jJULil ^ ij_^J! 
UU^JI jtUll ^ i^Jl jlk.Vl US' ^jljSj >bJi a°10 j iw a°26 ^ Sjl^M 
Vl J>>- i^iiyi Jkbil ^ j*!. 800 ^ jllwSlI i^^S jujjj ^ 800 j 200 o^ 
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• fZjiJ jLo Uj>- 4^a\s>- ^-UU^Jl ^3 jSCLa 

Ctljj^tia olS 4— JL-=r- <jis>Lu LgJl (yL« 1800 i5j-0 oUuii^l ^jJ>\J\ j^-»-3 

A-s^jL^- jL^_Jr a I y f-Lke- -L>t^i OLpjJl <jL*_J ^ La I 'L^Sjj CjLp-jJLo Lg-J AjjLp 

JUf Mi 4_akJ,l bJla y .lJpjJI *iljil ^i Lai Acacia origena (^j isc— <) ?JiaJl 

V^b j-N c^b^l Lg_J J- 2 -^ ^LL| jjabi! L*l . ■yt'Vl ^^ju <y i-^Js oL"L 
j«-»I y« 1800 £lajj)ll Ji£ <ujidl olj^^lJlj ^UJ-I y 4JLJ oLjjSj LjJa^Jj 
luI_^>cJl!| ^j_— J /»Lp J5C^jj Jajj-J-a JiLiu ^LJ! s-LLjdl I g„,i _^-Jtij ^1 aSIjII 
oiJL>J,l <u£*Jl AaljjJl y (^l U*_*s>lj ij-Jj t p-Lijj^fl IJla (jji Oj-o-xll (jiJLi^i-lj 

^LJlj ojljJ-l i^-J^J 4JJ-4-I ^J^Jl L5* 4-"LgJl "Lw^Jl J-aljjJli . j^wJtjJl lJugJ 
f-UjjVl Jj5j Mi_a JUJ_pxil ^yii . iSy>-^ ilkwa y _^-J«Jo J-al jjjJl oJjfcJ , (^j-^Jl 

A_j<>ljjJl cjL>-jjdl ( _ 5 JLp Jb~- '^p- ' /^ 1500 ?r ; ,/3.J ^LJI pLk^Jl oJl^Pj^Juj (j^JUl 
ajj^^Ji obui-ij^a La jjUi ^jLiS" oj-*j«-« (jULls- pLaJj^i IJLa Jip a^xJI <lLwo-»J| 
<ui jJcj (_$jj| pUjjNl L»U <tjjJl jJaLil ^y L»l . jjLM t _ 5 c- J JL! oj^ *Jy- ^ll^-j 
a-P~\j* J^li\ <>1a bj£l dJS'z AsrjiJSj 1^2000^1 lSO^y* ^"LJl *lkAJl 
ol^^^JLJlj jLj^Vl JLf V jtUJ oJLa ,y ^ 2400 Jl 2200 ^LiJjl JLp . j^JLl 
y>j-^ ^Jl IJLa *jf ^j Ujj c jJ-wJI jU«-£l oLLx^-l jJ& dUi ^JIp JJjJlj A-SljJL^-N I 
^isL-Li-l y jujoJ! JUf dUi «j t ^-i,-./2.U pLiJj'yi IJLa ^JLp *_«JIjJI jJ=.Ldl 

^ fl U '. M ftJlA .,-^i.T Lvftjl 4 ,,rt ij->nlll Cj\-xJuj,\ ^jIp LAjjf Ji (^Ij 4_«jijdl Cj|j;J>*ij|j 

.: Jl 

4aJ^3I ^SJLS*. u*e\J - 1 

yjJl ^ Aj__Jsiil jtUll jiS"! y ^lu^pJilj i_->l O0» Jj>- 4joIjJI jJaLil 
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y jJu>-\ *UaP J^>Lil oJLa y~&iJ JL« i_ill ^1 Ifi <5j^Jl yd. I Jjj^ jX2j C~>- 

l_4 . Sorghuw bicolor ^Ui-wJl jl -lju-J^JI ojUIj Zea mays ^l^-i-vaJl aj JJI 
Themeda triandra jl*j fly I y ^-Ly* ^LL^- L^_JaJ<jLi JjJ_a!I oljj_^J,l 
t Andropogon crossotos <_*— Laj Hypharhenia hirta (jj^-o-^-) J _ r _ : i«_^'j 
l>-!y-l JLf AiyiA a»Ij-» u»j • y* ^Ij ^1 ^ J^ J-^i -^ oj*^ ciy^ ^Iw^j 
OtoyM ^y ?rly>-Vs oJ_& J-S'jj" Jijj <■ Acacia origena (yf j Ja^) ^JJs £jj y> 
^pljjll ^IjSII ciji ojJUi- ^Lkll jb^l JlaLU U-S' . L-J y5l <u>yl Liv- 
ely*- L.I .Ficus vastajJjJs y* OjL-JI lij-*^ jl^wiVl yj . U:>jJ^>- ^j 
j»Jl3} jU.J.1 y y»j *dU_gil Olca europaea Dy^l jL^l LjU; >^>-j^» ^j- 5 *^ 
J^p L^i *jo jJl JuUJl vW J^ldl tS-M c?* ''^k^ 1 ^ • -^ J^' (jAri^ 1 -r^ 1 

U>L*J> L^Ijl^jl^ Jjldl y (jJ-l JL* bjJ*s y ^y- yO Jj> y^LL^-l 
JiuVl j»lJ^<l—N ojbr i&y. y*j y\ill J**j Ji»^i cij-M js>^ ^ ■ oUj^^JJ 

. cj|jJu>tUl y-^ j-*-^ l^' (ASLx^-iJU 

<lcj JL>- jLo 0L4J J^-J 4^>-l jll JL-4-1 i>" y^' ^(j^r"^! 4-akJ.I aJi* J^-iJ 

rt 1?« ■» (1)1 ■ "UJiPj 4^**>-J *->-L^» J^- 4 J^-I^Ji y«J <U<J>lj (Jj!>-\ U^TJ d\->*bj fj{J 

oL?-jJwa ^J\ cJj^>- JLs LgJj»l5o UUij 01 L-£ 4 <ili5o <tpjjy 4 Sla'.U sJa ji^La 
yj cjl*J£j>\ Jj» JaA^o ^ Catha edulis oLill ipljj ^j— j i±^>- 4..-.^a»- -upIjj 
^ LjJI UaJ«Jl L»f . Coffea arabica Ca>\j ojAJI y> 4.5k'.ll sJU ^ o.LgJ! J^Uxil 
-ujU obj5oj Acacia origena (^ j Jk-^) «JLk!l jb>*il y ULi Jb»^i jy-JaJl 
cBuddeia polystachya jluJtj Rumex nervosus ^y^Jl y L-L-l <J_^U i^y-l 
Euphorbia am- ,J*jz 9y y "U^L^j oLjLwaJl ij— j ujy^l <^^ij-« ^^^ iJ'J 
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*ijj\j J-^U^o ^j* <4^jJl c_il*Jl j^Ua^ OU <ii! JU 4iU5^ <pjjj>i <ukJ,| jl . mak 
Ji^ (5^1 J_^U^.j Sorghum bicolor j Zea mays L^pj^ 0J jJl (^^ai Jl» 
•uakxll oIa J ij^^iS £jJ»J>\ ^JLJl L.I Medicago sativa Ct^— -j-<) t-^a-ill 
Catha oUJl tpljj i_~~o diJSj <ukll JLa J ^"^ ^i J^j <upIj_JI oU-jdil 

. edulis 

(jJjaj*-) j^al\ ^ULi*- (^viljt - 3 
; _^ 2800 Jl 1800 ay. ^il^l ^ >il JUp! JS SJ^-^JI Ju J^" £3j 

ol^^-^c-lli y> 4_jLj CjLsLju" Ju>c^ AiUL| oljJ^dll Jp Lj . <UpIj _}Jl cjU-jJII 
^JJI ^"LJI J=uJU JpSM J! JiSlI £lio)f I ,y 4j>-jJcu ^j jLJLiJ-lj ojisil 
il«_s- Becium capitatum 4_J*ti c^l&j Kleinia odora _^>oVl y> Lg_J :>j_~o 
JLc- j^*-i^l ol_J ^y*ai Ji U-aj f-Ujj^l SJJi oLU oj^Ji-vaJl jjS'LoV J JL^-jj 
(^ Ul J LJI -k»Jl -jp i_ik^j jj&j Ja*Jl IJu* J 4...,.,.t..«Jl oULJl JJ& US' c 4sU£Jl 
4JUJI oUUJjMI Jp Oj>-IjJIj Psiadia arabica «3j K. odora j>-'£i\ <ui .sj^J 
i^ ^JUI ^i £liJj)M iJLp U^JI jS"U^J j^l JLJI Ja*Jl Ul . ».5 „^i cL^ 
juLj (^Ulj Cissus quadrangulares ^^aJU- jl Ju-jRrmex nervosus ^Jx> 4_i 
c-^ (_yL-iSl -WJI 1.1* wL>-jj 05 t Ij^j 45j^xll <upIjjJI oU-jU^JJ JU Ja^S" UL^I 
j^i IpLL"j! j^H\ oIjJls^J.1 JLp asUJI JUJI JaLojJl Ul . JuiU-S/l Jpj ■-ij^l 
j*j Psiadia arabica «^ij Hyparrhenia hirta j-^-^> olJLJ 4_;J ^^_^j <_£ JJI 
J-u f-jj {y> I^LjJLp jjiiLiJ-l -jji <uJLp <u«J Jp af-lj^-L 4JLLJI JsLc^l • J & <■ <! •>! 
J I ij. L.1 t, <tikiJ.I J-j^jU-JU jbijJl f-jjj" L> I^^JLS" . Andropogon greenwaya 

oljUi A_j jj-^ ^ Jill Jo*Jl Ji» jjULisl-l Jy) <~-*.$S ^Lj pLLp L^Jlp _^_gJij 4Jli 9jy 

,_^J\ 4iLi5 (1)! Saccharum spontaneum oUa^j Ricianus communis f-jjii-l 
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<^L>- 4^\jjl\ u^b^l CS lA ^-^ Cr° j^ ] '^ ^ '^ kdl oI& J ^ 
Iv/l^J Lo t^jjiS" ^Ij «v_»j^di oljj^wiJl ivsU^j -tiki, I 1a ^ AjXi t_JaJ-l «^>- 

jPyJI jb^il ^a\j\ - 4 

Ji* y* 3600 j*- 2800 ,ju <uJljJl .JUJI JlJU JLp <ukl! la ^>\J\ ^ 

J l-4-l <<Jikdi olft •_ r <wa£ij (aJ_>w» '-r'j^') •>J-"I JrTJ Jrr^ J-rTJ Vs*-** 1 <_sr^ J^~ 

Cichori- y>y> Ji« ^liJ-lj ojidl cjl^^^x-ii] ojlj^i-J •ys ojLp 4Jtkdl a 1a ^ 
y>yj| jU^it LLaj AaL^. iSy>^\ jJ^bil ^^j ^ . Aloe vera j^j urn bottae 
. l)^ I cu*Jas < _ 5 dl w? j-Pjj<-JI jL>«_JiL oj-Jj <LakII ola oJLS" . Juniperus excelsa 
ULa Ij ji tw-jJj Ul j -Lai i_.la»JLl jX^aS j&j*^ jL>^I SJJLs j .<9"ST s . *»Lp <?-jj 

jU^I iiij| of Uc_si»ij j-ljj . AksL-Jki jtko'yi a^a£ ^ jjy *y ^ij ^L-viJi 

^jjj 4_5-Lxll ajjLjJI i-*^ ^i j^ ^UAjI tii .!>■ jj^Jl (_/ JU-1 j>a U-S" y*j-*Jl 

Jbu -J j jlk»Vl (i— ' j^" *^f Jaii 4j>-llj <UjJW _^l Cxx^Ij <_yLJl <=-UaJeJl ^ ^>\j 

Oji (^j-JLJl j^jLxJI Ul . oUM ^j>il j>aj *-LiAJlj i-ijiLl ^^o.^ ^ f-Lii dills' 

(j J«JL— j Juii |JL>- fJa-Jl Iaj^jJ Ijjaj \ij^ j-^> ^ TtUj^ j-P^jJI jbjsjil SiU«JLvu| 

jjS'jiJlj jUwJi^l el* ipljj ^ f-Ju!l JUilt ,j*i liiSi a»j jiS"! ji «u^ dj-*-**^- S^xiJl 

. ^j^< VI (U4"lj j^> (j-^rj 3j-Ui J^r ^ <W5L>- ^yJl jW^-il LiUj <jUj>- C5 1p 

. J^J pli t flij ' jL»i ' f'LsO-/? c SwU-^a J^ J-«JLjj ^1800 {j* L ^£-\ — I 
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f-li <, JaJ-I f-Li <■ (jr*S 3> jS JLo_J>) aa_pUJl Jj-f- J-*-*^j fl800 j^ JSt- «-j 
L«l . ajux /(t-L" 450 j *_L 250 (ju t-jI^jSj jlli« y\ 5JLJLS jjlabwo .ysj . ojLg-Ji 

. jLoi Jj>- iniljjl Jj^Jj ^ ivsU^-j /» 15 — j» 31 iju ?-j\jZ& SjljJ-l i>-j^ 

OjU-C 1 ^^J j>*-?\ yr- W -'." "J-« j-^> 2000 (jji f"l.ij t jLo I P-IjCUo (. oJl*_s*9 LgX» Sj_«-SvJl 

^>-jjj^Jlj jjJl^Jo\ <w?L>-j ^^L*JI (J^saj ^J y 3 ^ ^jLx* ilLli «_«j <lJJj<J.I a I jib 
^.$4 dJUi «jj L_~J jLkoVl <dJi L^JU^j br Jj_j-Jl oJia <lJUJ| <ujj-*JI jL^-i JUsJ 

cl^p- aj 111 jA ^y-^^l Jj-m2j>JI OLS" ^Ul ^ . ^j^Iall ipljjl) L. J^ Jl «uil5 
<da£j*d.i 4j_^ r >r,,ijll oljJu>uil *y« «bL~iil Jj-j-^JIj jUa^Vl ^^Ip JLoJUj 4_p|jjJl oJlj> 
C^-C-jXj J j g ...II aJlA ^ Ajj^I! <U_pIjjJ| ^ys^ljbM Oilijl j-vS>Li-l OijJl ^J . L$J 

ojJUl <-&\jj c-jL>- ^1 UsUaJlj 4_^5UJlj oljj.,^ 4-1 <u>ljj J-«— i i-^ ^-^IjjJl 
^1 (_pl U Medicaga sative(*-_-»j_Jl) i-..sA.,.S.IIj Triticum astivum p»_ aJlj 

4_JUJl C-)LxAJjil j^^jip <U«JljJl Jj.g.Jl ^ <Lj|jjJ-l SJjjJI jLj£_^l ^9 AjJl>- <ju\j i J6 
L J& J>j£i (^Xil 4_al_gJl Aa|j_*Jl {jA *.JL,/a.ll j-f-*JJ ji-sAll Oc£ 15 ^J\ ojljiM ( j/j m i. J >%£ 

«liS3l AJUL2JI j jUI 2.1^-1 - 1 
(j-?*-* ^j*) J^-l P^Sj LgJ y>- Uj oJLpUJI ^j* Alkil oJl^J 4lt*il ^^IjSfl 
jjLo 1800 *j* L^-pUjjI Ji Jj-s—x ^p jL^ ^j (4JLJI oL^iJjil) ojLg-Ji f-li j 
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aXfit *->*->- j*-*P /Jl »— «-*JI ji^-jjj L>c_si>lj \3?y£j~\ Jj^_*JI J-ft (jiJ f-UaAJl <-AXJ>zjj 

j\ Jj^Jl oJlgJ (jL^Jl p-UajJl (jvj <uLij dlL* <ulp oj j-v2j . <UJjC1I Lgj*alj-oj Jjg 1 1 

. <ULgj J-g^ ^ aJpjJI (jLLlI 

Salva- liiljVl ^y 'U.JtS' ol^^^i; ^M- (j^ 1 1300) XjLjJi f-U jJstu ^^u 
^ji- jJJLA-i f-li Ul . <u>jjjJI Vj-=^' °y '^ vU^' J-kLil «l_£jj dora persica 
r^Jlj Ziziphus spina - chuisti jJuJI -y> aJLJlS r-'^r 1 -' U^*^ (j^ 1600) jjw 
j-^jjj . L^i ^jJLJl J^w^l ^ 4_a^ b.-ly-l JLf dDJLSj . Cadaba Forinosa 
^j, o_j_>-_»i.l dLlj {J* iaJL>- ajj5Cj (j-^ 1600) L^Jj^-Lij aJ_£>L2i! ^LJl *Lk*Jl 
J*>UI ?rJu^j Acacia gerrardii («JJJl) ^^1 jj$> ji>b> ^j 4.JUJ1 cjUJj^II 
d>Ls lillJLS - jU<_JiVl j^ i—iJUS" s-lkp ij^-jj <uLLj Jj^Jl oJLft 0U Lij^pj <u*L$x)I 
^ cj|^j>c*iJlj jUw^I *ii«-x> . JjJjJ.1 Lfj«ij^ t_~v»j dUij LfliLo e-jjj J Ig-oJjuw 

flijSfjil (_5j-Jl J~*<^JI jW^I P-Uilu-Lj ^y\j lJ^Lp^U Ulfc jJLsAaj^ju A^k'-l I a Jus> 

*lbjj| JLp tjjJb J*lj*Jl y^l y JbJLiJl ^jJl 6U (ij-lJl jjjUJI Ul . JI=L| *tf ^ 

uiisai 4U211 (^jij Jai-,) jjy I ^i^-l - 2 

L^Jj { jp\ 4 2, bi l l oJj-jJI a Jjts <U^jj ,L^ f"l-*J 6>Jjw /U-^ 4JLkdl i-A ^ij 

Acacia Spp. ^JlUI jUJ.1 ^y ujLJS" *lbi. a^j uyJb-^l ,ju ,_^J\ lJ^>-NIj 
«j-* (_/ V yr\ sill UjJ jl jlka Ml aL_« S^S" _y> i~~*Jl Oj^j Ji^j 4ikdl oJLa ^ Ls» 
<lajLJ| J^IjjJU lLUJJ «_JL^JI ^Ji yk oJl^-jJI bJu ^ jU^i'b/l o__^iT Icjj . 4jLkJ.| 

<lU\JL~*^i Oj_JLS" (jJaLa (jl LjjS" t j-dJ Lj^U 1 L15U <Lak'J,l o Jl* /y> oJU_>- 4_n^iJL>t_a 
IjJ-^a^ L> jUc^i^l ^-JUJ . 4j^k« lfj> JJij Ajj^II <Lp|jjJl P-jJ *y U^<Jaj«^>j L^ljj 
4J|ji> IaJ CjIJi ^j CjLjIj^sJJ PULLS' aJLs^I^J (ial^.) ^JLlaJl Ojjii i_sMpHJ UU 

. fd-b-H jlifi-il <v3l>-j jUTui^l f-ji\ /»iaAj ^"-a^cJ i— ■■h.-t-l Ul aJU- 
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^>c_Jl «Ja*u (jjji j-i* 2600 ^jJl 2000 (ju xj& J j , ,fl..«i •j.g Ajiklli oJLa Oj&S 

tojkj jtsSf I ^Sljll ^ oaf jl» bjt V| L$J a^^^SG! olj^-lJIj jU^iVl S>^ j^j 
Acacia (<yf j Jai~0 ^JJs ^ ^ !_>L>«_^f oljJLs»dtl rj-L~> A*->j OlojJl Ji-« 
^-^-^ y j-i^M Ijjj>j c-5"jJ ^1 ^IjVl U>l . Tamarix nilotica J?!j origena 
Cynodon dac- J^j ^J> ^ obU 4_i zyji ^JJl uiU-l ^"LJl .Ldl Jb-^ oI^Im. 
<y u^j- 5 W-r* ^^^ 4j jr i^ wa Jl ^Ij^l L« I Pennisetum villosum iljj tylon 
jji^-tJ-l f^jj -j^ oUU «ui .>j_wj ^LJI pUajJl iJLaj j_s^jo LjtjL>-f 4_j'LJl JaliVl 
j^-Nl Ji«Jl L«l helichrysum somalense oLJj Tetrapogon villosus _ r -«_>-S/l 
^j_io. oL^J.j Andropogon Spp. ( JJ) U-^a p^J -_^ ^LiJ-1 S_psC j^^i 
ji>Lil ^ L>aJj>-I 4jLJl Js>LrSfl <y u^jj Uj^SCi <uJjLll oljJu>*J.I L.1 . (j^l 
Andropogon crossotos <u*_^a J±^ ^IsLLjv- <l_J ij_^J d~->- L.-,.„J rt_iUL| 
o jJtdl olj-^-JiJl ^ <^>-l f-ljJlj Chrysopogon plumolosusDj-^-jjjjj^j 
L~J Ua^Jl jjabil ^J j>>i\ Ja*J| L>! . Caralluma spp, (LojJljlS") «_aJLp p-l^il Ji* 
^ ^jjJl <y p-p^U Andropogon green wayii JJ p_^ <_^ JiSLi^- <ui ij^^ 
^b Jlj; N o^uSfl ^ ^ of N 1 ^IJlI U^l y JJS ^JUlj -upIjjJI ^IjVl 

■ f^ j}\ a J-Ji ■jj) J-uij b-'* 9 " '^Lia hjj^oj (jiLul f-UaJol S^Ijjj (U*^i l_S r>"~' JS^*^ 

Ji <ukll ai^j ^jijLtJ-l jji^ 0| . ^1 jil oLjLj cJIj j I pUi>-I -^ <Juii ol^J^j 
Sjl_»-a- ^ * g ..." aj^j t ,, ^ i| ( _5js>LJ»I 01 Lo-S" t (^yl S JUi cu^ i>L5_JLl 1 g^.^j) ojLjS - 

. (-iLwal 4j!>Ij ^Ijii t^ljl *L>-LSi -y Oilj qJUw-^I 
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Uj£i\ iJUiJIj Uj^\ JUL I -<£ 

pji^l UIp Uj^S\ JU-1 - I 

f-L^JIj (jul (juj p- l . A* ;' lj pl^j uyj pi- 5 j JLwj (Jj-^j (Jlj-o-pj jLo cjLxijj-o 
^1 i-jjJJl j-* Lw^jjJu jLk^SlI L$_J JiJj ^1800 j^p jJsbll I oJU pLaJjl OjJjj 
(ju 4jj^sJI SjI y>-l <*-^-ji Ja-jD ii« 5-jIjJj L~j Aiui /jt_Lo330 j 50 (ju p-jl »£ij c3 »*iJi 

. r 20jl6 

j=»o u-JjjJl ^1 4^Xj ^1 djLjijJl J-vaij l$JJI <_j!iUl JbU (ij-i J Li" I eJL* aaJ 

01 LnS" . <lo|jjJ| L»jLi <uiLS" jLka^l S-j-oi" j-~-*j j (ij-^Jl ^Jl i_j jk]\ ^ L>ojJCi 
oLi!>Li_>-)/l jjl L^L^I *^-lj f^jjJl iJLaj £j-^_« 4_«kJ,l Jl* ^ ^l—ill *UsjJl 
4_ikiLl «JLgJ oulxJI ol Jlp-jJI * ■ * ■• * *& f IJLjJj t - u k d I sJLa L^j j-aj2 ^l -uj^-jJj^JL-I 
jjij ^LJl p-LkiJl ^i 4i»wMj oLit>\r>-l JI>-jj M . oJiSLJl «u>-jJj»J r | jJsLdl <^_v^>- 
I4J u-JlS - ^1 <ujy<Jl JLi-l (_j-5Cu pUjjVl aL^^x* <ui^lj 4JLJI «usj-^' JLJL! 

^j^Lji^ 1800 -^ ysNl oULiJjVl Jy ( _A5LtJ-l J o>ixll ol^^JLJl 
. olj-->e-JtJl /jj> LuLul aJjS^ <lJ|jJl^I 4-;jLJ cjL 1S0 dUS /j-o , UjI cjL&LijjVi 
a*!* *-~J£ . <lji5S 4-j*Ijj (_yv»b' <=-Lw> lij^J pl^j V J^ A -**-*l_^l ji'Uil ^j* JL>-JJ 

: JI-ukJLI 
•ujid! (ik?-li) DLL* ol^-^ui j^ijt - 1 
i JS Ijj-pj 4^LwJL-«^ j-^<Jlj ajj_2J1 4_>j| J Jt ji Lavandula pubesces (Uz^Li) 
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obLJ ^ oJSLJl ^UJI -WlcS/l L.! . ^j_4-i IJLa {J, L~J 4jj],j jLS^M *ljj>-Sf I 

Rhazya J-vj h. somalense <uJj Chrysopogon plumulosus Oj>-jjjJj j>- 

jJsbil ^ L.I Blepharis ciliaris cJlSOI Ji^J. j! (i_-waJl &y£) LLpjj stricta 

ol^~»^Li OutfU <UjLJ| «LjUJI Js-U^I ^ya: JLai ^JbL-l "tJlS^Jl jjJ^waJl oB 

f Ij^rSf I ^^kiJj R. stricta J-a^j Euphorloia triaculeata 015 ^J; JJl* <t_4j_Lx-a 
j-^waJl J*\JLp- ^\j\ <u-ij ^U olkij -UJLaJl 4_Jl5' J Jl JUL I y aJs J\j <UL»Jl 

<QS ^yll AJ>-jJ 1.1* J 6ijJj»-« 4.3ia.dl olft j>Jix-« ^ l_iLJl 2-w>-LxJl , 5>elij (jJj_«-=-) 
CjU-^jjJt ^ SwaL^-j 4_ S]a , ;U 1ft ^ jJL_J ^-Jl ^jLJI *UajJl ilS SysQi jlkaS/l 

1 g .US" <Otw^lj 4j,^>- 1 ^UlA /\p ajL_P ,<Aj t^j' J r* t -V j g^ a oli ^Sw'll olfc 

(jJsLlil ^ ji'jjGj oij Jj*s_a 4 Sta'Al alas ^ji <U_ff4jjJ! j^silj^l . o^JcvS' JLpJ <*-*-sAj 

«U i_ j^^u ^Pj-ou ^1 dUi i_~-^ ^rjij »jjL^11 a j-s-^l ^k^lj pLiij^l «lJLjJ| 

al$j ajjUJwl (jisLdl ^S . aJj4"' °y , l *-^J »^UJl "^JS^ jj^wJl J>b^ ^ jQsloNI 

Ell- ctijJi ^ <ukdl ^y eJtfLJl <tajidl olj^^tJJl . Oj-*il ,y ^bJuJl Jl>-jj «uAaiil 
JLUv-| ^y <_^->-! dr* Uf ^ Lsai! j,gla7 ol^_v^->iJl oIaj phorbia balsamifera 

jA OjLjUsjJI {jA y>-\ 9y Jb*Ji aJs^JI jJaUil ^ L»l . JjJLlJl g^Ji i^s- 4-ij-iJl 

Kleinia^ol Jt> <j,jA oUU S:>Lp If&ljj Euphorbia fruticosa (jj^ai) o^r^ 
-u^lxi^S AiLkil oL?LJl y l*j-^j Aristida adscensionis jjji\ t_Jij adora 

dJliSCJlja^^-iS'-uiJlP jiL«x« LyV alj^loJLA u lp Jj>-jj" N j oijJj^i A^kxJJ «*JU-I 
Jb JL-iJl jSLsL-l L_Ja^jJl JLp JiVi diLlftj tjUj- 4 .A a ^^- 4_«kJ.I ^ 4_ol j^l 



sJ-««j 
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jz*- Jcx 4JL*\zj> <^*^> i~ri oli ,_y*j fbj JU-Jij ci^*i j/ 1 -uJaiil OjSco 

SjJ^j (ojJfcll ctij-jJl (^ij) <LAjLJ| eJ^-jJl JP uii^Jj <bjLp jJJ oljJ-s^i 

thj Jjj? Jji* Jlp 4JkJ,l oJL* J> <u*lj >ll lH ,1 ^I }ZJ ■ ^ V* 2 -^ 1 oLojJ! 
,^LJI Ja*JI A-lW -U 1& ^ Jisf -Likil oJLa jUJi ajJIjJI OLijJI (_^a~ ^j f-U^Jl 
Barlevia parvi- ,y^«ij Acacia nilotica (,y>ji) Ja^«-H oU"LJ <lJ ij^J ^ JJI 
<_J A> *j (jJUl ^-LJI ia^jJl -^Uil ^lu^ oJI^I jtldl ^ ^ L*J> flora 
Ji^ (_$^>-f (jiJLi^- ojJLdl Blepharis ciliaris i_Jl£JI Jiiwi jl i_apj ol^^-^-J- 
. Aristida adslensionisjj.il I <_Jij Chrysopogon plumulosus dyrj-u^j^- 

(j^ji) Jai~JI gV-t cr* 1 ^ " ^ 

P-Ujj! ^JLp <iklll oJLft (ffsiljl ( ».la»^ a >2j ■ CjI., -7 , a-i xX^j <W^ <Jj-fr~" tiU'i.S'j °j^" 

J i'_,J | ^-!jj>-l ij-*J . (t _ s JLe-T cjIpUjjI ^jIp j-^-Ml 1^-*aju ^-2j Luj jX^ 1800 ^jLi> 
ejj*-jil tiLkj <u*Ji <ul£ oly LfSiljjj OLpjJl oJla ^jIp Acacia nilotica i^J) 
Solanum incanum ^>j-e- j\ ^-^> Ji-» 4-«jL~JI »Jj~jU <l*jIj 6 Jjj_p. oLij ^^U 
JtJLio- ,y UiiS plkp Ji^i <J*jJl *iljil ,J Ul Lycium shawii g^j*j ^j! 
L, ju>. ^i oUiljil Jj-$-~x oJl^jJI aJUs <4_£J Lo^^p . Cynodon dactylon JjjJI 
JL« sJw- jJI «Ia ^ ^U-iJI *jsU JLp -uiljJl Jj^-Jl ^ v^ ' ^^LJl ■» j— j 
^ «miljJl ■--■ > .a^-L '.U L«l Suaeda fruticosn SJu^-Jlj Tamarix niloticaJi'S/l 
Ziziphus spina - christi jXJl jL>Jil Lj_i ij^ii jl* 1800 ^1 1600 ,ju P-liJjJ, 
4jj_p^!I jlsLdl ^ 4_ikJ,l Ia OLij j-^->u* . Acacia gerrardii (^LkJl) ^jJASj 
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V . tjiSi cJJ-1 ^LJI j ^J\ aJL-p J {JS JJcuJ <OkJ,i J^fo LI dilij ^L^JI 



143 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



*>LojjVI ikwij-u ZJj^S\ J L^ I - «-j 

t_jj-Pj <Jj-S-J SJ-jW l3 ■/** JLj>- 1*JLjj t fljj>«_vaJl J-^J L^oj^j - jX>*£j 

j1200 (ju L^pUjjI ^-jIj^jj . J-Xjp JL_Jij OL>^j J_p-j f- L / a - w Ji JU_Jj i_->jL 
j o » tju £jji«Jl jlk^l 5_ s _a_S' t-jI^-Ijj tiLL^-l oijJ_Ji jJsLa tjjtj . ^1800 
y^oSi fjj\j>t^a L>j_»-p 7-bilj . ^l_^_vflJl obiL *!« 50 ^ Jil dj&j *1>150- 

. SJL> ajl y>- S^-jJj 

Op jlka^l SIS i_ w_~ jj p-l^-^w^Jl ^>J Lj-^-I Lois' jlk^l Jj-«_* (j^iLii 
LjJwo oUL/Jl {ja -b_>U jLi-l jJLJ . r^-ysjJl aJUlS ,_yLJl *lkjj| ^j oli^A^^I 
^LtJ-L olj^wJ.1 (JiiitJ jlkaSlI ^ j>« ^ ■ o^>-*-» ^jLSS" (jiiLtjs- OLojJl (JoA; 

oljJbxxil ^ »JisLJl <ljL\J| oLjScJl t jLLa'i/l (»-wj-« ^Li oLil Lg-J ^-«^j ^i-^*- 
jLfeJiVi ij**i» Olo^l <y LI . "lJjJ-I ^LtJ-lj <-»j_SjJlI ol^^-AJl ^ <uL4-l 

Adenium dx*j Jatropha spinosa C^) £-o jLo cjL>jUa_*Jl oLj^-Ji _uf LI 
JLJL-I (JLp oij_>-jil dikJ <4jLi!l ^LJl cjLj^I ^y^ Ju>-jj xlj . obesum 
1a *->*-2j . < *-ijiS' j-j^J OjjL^o j-LJ LjjI ,J LjJ»p L_iiil>Jj pLiij^/l SJa--ojju 4_o^ r jJ| 

,: JI<Uikdl 

-uliSai UJUJI j^all oljs^-i ^1 -,1 - 1 

*Ua*JI jS" jlij JJ**~ . I ■Sj-*^ t -"*^ > " (S^^-*-* 3 (3 >*i) t V>^-'i JLi <U«'Al oIa aJsj 
dlLft d\ US' 6jJwaJl oLiikdlj ObijJl Ai-a oLil L-i *-oj>*£ ^]| ,*iljil ^J* ^LJl 

^jpji Jiu jUcjiVl Jl>-Ij^ ^\i«i tOj^j-cii oUl S^j (jjLJl (^UajJl f-UjjIjjuAi^lp 
d^L^S Lj oj^SOI 0L»ij>ii (ji Ziziphus - spina - christi jJlJI j Acacia etbaica 
^jjj sj-jjLwaJl oLvaiJxdlj 6LijJi ^ Lycium shawii «^< j_*Jl Ji-» « 



iOI 
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Chrysopogon tiyryjjij*- ^ v^ 1 Ji^J-\ o^~ ^ >-^Vl oUoiiJil 
oLJ-l j$j2 ■ Solanum spp. aJUSUI f\yi\ y <u_£dl cj\y>^iMj plumulosus 

. i^jJa?^? <-f*j!J 5»c_Llajl jl>tjil (jJaA; 4.5.h,uli jjjl fjAij 

AyUJI iuyJI ^Ijt - 2 

CJjL« L-iU- J^JsLa ^l JLiCj Jjj-^Ji J I ^i^r^M >--il y?g„ll ^jIp 4_itkdl JlA *-£> 

al/bj.^ 0l£* jy Jjf Jij t Acacia orfota JaijjJS y* oLil <5 jU~° ■ ( _ J lc. Jl>-jj 
^ (j^U^U <4>-LJ^l diUaJi . Acacia tortilis (jly-) j^- ^ -uij-iJl Ay^sW 
xj- JiSj 4_^jidl dij-iJ! cjIj^J: L fJ>\j\ oJj^j ^ <u!p ^ U_p Jii* o^^jJl «1a 

*ili5sJI iJuiail (»jjji) (^w ^Lip- ^^Ijl - 3 
j^S 4jL1j" Jb-jj . jZ» 1800 y Jit ^lojl JLp *UiJl JUJi 4ikil i* £& 

. f-Ujj^l ik^j^> -UjjjJl JU><Jli <WaAkdl Mj^lj <ukil oi_gJ (jjtlll ^A/^ Uii 

Jl^-^j Dracaena serrulata ,joiH ^ iy^i y> -ukil Ia ^ 0I4JI ob'LJ! yj 

«Jai j_pj Acacia tortilis j-*-** -l-J Jj— j eg Hi ^ L~Jl £«-^il <Ukdl oi& ^ J.^- _# 
ajb-^ll a Ju» ^ 0I4JI obLJI ,yj (ij^-l JuOp 4JU oLuiy l^iiljj Acacia orfota 
^Jj j j A- millifera i^> j Commiphorayj A. tortilis y^ ^ jLo jJl ^ ^-U-j 
0Lx_5 ^ Olj-^^/l 6ULJI J _^^^Salvadorapersica 1 i]|j , y!jDelonixelata 

Jatropha(' t-S _So) ^— -«ij A. orfota «Jaiy> oUU L^_-J ij— J <^"L^ oLi.^ 
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Aristi- jjill i_Ji JL* aJ_^- JlS\J&- ^y^l oljO^> Jls> ij—I L>S . Spionosa 
.uailjJl jjisLiJ-l j* ^jJ^j Stipagrostis SPP (ojjji) . •ywj'da adscensionis 

./? 4-1 Lg-JajJ ^yd! Jjg ...II <uJaill *Sa -j ^ , ^ :*j . JL«jJl oL^jl *ilj» ^ ^LjJI 

Jjjs ^^Ip (jJl-jJl f-UajJl J^jJL; • 'Uij-iJl p-ljJ>«-vaJl .Jj^-wi (j^-vi *^L«_^ 4_*JIjJ|j 

<dJi ol^-w^-Jr L? yMj! <t_ikJJ JLa ^ ij— J . Jj g ... H 1a j^^Lp <oj_>- jil oljJill 
j-o-^j Maerua crassifolia jj-»j Commiphora myrrha ^il Lj_«joI ^ <LiLi£Jl 
_ x ^»j Pennisitum divisum JsL^ JjU »^^w jjULt^j Acacia tortilis ( j^>-) 
d)LiS3l jJLp _^ ,jj>-\ oljU oUUl »!* jiljJ U5 t Desmostachya bippinata 
Leptadenia pyrotechnica r r -*j Dipterygium glaucum t^j-s- Ji— » <-^J\ 
. i_Jai-l ^rj f_fj\ 3JU* La. dilSUl ^jLc. . Panicum turgidum /»Uij 

ol^-L A 1000 {y> Lj>ojwlj ^^aijsrJjj t (j^JU <ULyJL)l JjJbi-l Jjls _ip JlICj 
p\y^\ I4JU0J c r 500 -^ Jil Jl J^J J^^^Jl "'JU-iJljJjJtJlj JU-^JI 

jUJij o^J; WljJl jtldl J*2Jj c Uki-JJ JlSLi^l oli U^Jl 0LiS3lj i±.J\ 

. iJUi-ij SjljJ-l SJjXi jJaLa ^j . ^JliM fJ^lj (jCjtvwJl iUj Siklaj 'i_JjL»' 

»lll ^-.L* ^ vysJl JU-1 1.^,. j ^J| -u^cJLtjjiS' ^Ijp^I 6JLA jiL- 

(ju <uUiiJl ilU- l^kjj . Ayt^a}\ _pj oL^^jdl ^ 4^5 aL»U- JLJ--I la ^JLp 
oo^j oii JL4-! -^ 0J j»di| cLUj L^jjit il->. y ^Uv J^,j ^J^iJl ^L^JI 
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dy^j L~J ^-T jU ,U*~ 4^X\ oLijJI Jjl. U_^ J5" ^ <^L-* j*\Jz 

•^ vlS 1 oUjT U^i OHilj J~* L* U V I o>Jl JUL| ^ ^^ ^Ji ^^i 
-^ • «-»j4-l cPljj v> ^ v^ *^I cpl? L^j *a^I **\jjil «^-J *Ul 

JJ-*^ W^^^j olyu ^L&l oli- <u*_kJ| U^i 0USG1 ^«Sj . J^Jlj^ 
oIa J . ^Aaj j\ ^j^. ^UiA 0L*-Vl ,>~ ^ jl ^jL ^^J ajIs^ 6j-^j 
j! ^b ^Li*- j\ ^\j^j jl^il ^j ^ ^ ^ oULJl i-Ak^- *J^I 

J Li- 1 tf <uLai jb i>J| L^L^ ^| oLjj^JI jtL. 4-.5J2.dl oJu J^jtf 

Acacia (jU^) ^«_J| jUJif Jl. <uLjl£!| jjii-l ob obUlJ o-Ll. Jl^ U-J 
oL'LJ jL>«-iV! ela ji\J . ^llill LiSCL j^" jA\j <ukii oIa ^ oJlUl tortilis 
oJ*-jJI ol^J jjUJ.I jkbl! ^ j^kf ^Jl ojidl oL^JLllj jU_Ji\/| ^ ^1 
J -M^l tj-e ^y cs^ 1 Maerua crassiflia j^j Commiphora myrrha y> Jl. 
Aerva jauanica *LHj Dipterygium glaucum £»•,*! I 14 - ^-^ai-l LU^" ^1 
Lycium «^ j^Jlj Rhazya stricta J*^J-I L«t <4i-»jJI OL-iSDl jJLp Jl^-jJ ^Ij 
Jl. A^>LgJ Jf-J oj^jt oLj'Lj a 2 W:l l oJjs ^ sJ- UJ" 0L>^jJl ^jJlp Jl^-jjls Shawii 
i»j ^i (JiVb^' u^-aJa- ' il «L5Jadl o Ia •_ r owi^ . Desmostachya bipinnata ^^^o 
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(oIp) jJuJI jL>*-St UJ j^ W- 4 4-S-^l -wl^j L^-*isww ^ t '4*ljjJl ^Ij^l 
i^f oJuJlp ,jJ*U> ^ US' U JfUl f-UaiJI -u»jkl ^-^"Ziziphus spina - christi 
t_Ja^ Acacia torilis (jU>0 j-*-JI jU^SI (J^ '-^^ jL^-^^l ^1 i>*-^ 1/ 
^LJ-I j^ . aJU aJIIp <uJ oli (DjjiJl) LajUJj USIjjI d)I US jUf iyj 
4jjj>j jiU^. (^j->-l <l»j1^» oU^Uij Pennisetum divisum i?L— Jiu e_ r «-*il 

oUljJ-i Jlc <ukll 6 Ia ^ o^ pIjsj-1 ^ oj±d\ jJuJl J2s- 01 US' 1 0t>U)U j»U 
(jU>0 _^*-Jl ^U=4 _/U* (J ^U-l UJj js~ . .JUU ^jj ^ o^l JU *l jUu 

•ujUJI j*l*Jl t^ljl ■ 2 

LjU jLUi ^1 {ja j~juj 4 aJ^AJI 4jjU^vaJl jtbil *iajw <ukxll al* J^i 

JU^Jl jlft j. glgj (jj-ASl oU^I ^jjj t <lSU«_wJl JLajJl -yi UaUil O^SOjJ ,^0-Jl ^i 

< t flU',1 ,1 8 JLa i -k*"j-> J L«_«_P • ij j-* 1 >— ' J^TJ '—'j*' <JU_Jo oL^-u <uJ|jl^o Jj>-lj5^5' 
SjJiU. jlkfl^l i»ji^ Jju aJj^ cjI^Lj OU-Vl aju i ^j ^4 Ji <0l Nl o_ r ^S oIjU 
jJij oL"UJl ^ JbJbJl Jbf liUiiL^J jtsl jlkAl 0j5i eJ^jJl si* 4iL>- Ji^ 
oUj Calotropis procera yuJI olJU Ji« i^Ul <y AiU-1 -^SL^I ^J, lilo Jb-jj 
Panicum tur- ^ L*Jdlj Euphorbia triaculeata 0LSj_iJlj Acrva Javanica *\J\ 
cjIjLJI jSj^; Acacia tortilis ( jU»-) ja— jU>if J-»f lij^f J^U ^j gidum 
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The floristic vegetation types ijLJ I (iic V I ) ;>J I 

1- COASTAL PLAINS 1JUUI Jj*Jl - \ 

1.1 - Avicennia marina type cijj-^l j\J» - \.\ 

V>JJl JU_^ 5_v?L>- j-o^\ j^Ji\ JjJ» ^JIp Jl^IjjS r\jj>3 jI»U- ^j 
lj^ ^ <Jj^>-j (iA$J vj^^ J^ JL«->i J^ 1 t£>>4 ji»U* t/ aJLJl* oLw*5Cjj 
JUa_«Jlj Aeluropes lagopoides *J>_fl\ cjL"U 4j^_J| ajus, jiljj . (*^SCll t_jyj) 

Suaeda spp. 
1.2 - Suaeda fruticosa shrubland (s Jiy~Jl) Jlya*Jl olj-^i - Y. \ 

J-^jj UiLu { Jo-^j U~_«Jl jJULa ^ s-^LlJl JjJs ^^Ip 4_LwJ| aJLa J^-I^S 

1.2.1- Halopyrum mucronatum - Suaeda fructicosa 

jjisli*. j^ljl ^j <JU*p - ^J jl> - Y.Y.\ 

1.2.2- Aeluropes lagopoides - Suaeda Fruticosa type 

1.2.3- Suaeda fruticosa - Odyssea mucronata type 

|>Ujj i /7> ij j\j>- CjIjLj 4JLLJI jjJaJI (Jil J 

Acacia tortilis, Cadaba rotundifolia and panicum turgidura . 
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Cjl^-^s-iJ! ij^lj^! f^**^' **k/ll Jjg..Jl - V.\ 
1.3- Sandy plain covered by shrubland or bushland 

: U^ j^ (♦-*' d*J • <+$ 20 - 40 o^j ^-S" 5-20 OiJ ^-jl _/J ji?L* 1J -kiJj 

^Ui - *>-jJ. }\J» - \x.\ 

1.3.1 Odyssea mucronata - Panicum turgidum 

Dipterypium glaucum <w~aSj r^y olJU l^ialjj olj-^i ^y^lji ^yj 

and Cadaba rotundifolia 

1.3.2 Salsola spinescens - Suaeda Fruticosa jL.,a p - *y. jljJ» - Y .V. ^ 

Salvadora persica liilj^l Lgiii^j JujS olj^^Ji jjr-^j' c^J 

1.3.3 Capparis decidua - Odyssea mucronata 

Suaeda Fruticosa JUa*Jl LjJaljj* t S^jbju ol^j^Ji ^^Ijl ,yj 

(»Uj - rjyfi j\Ju - tX.\ 

1.3.4. Tephrosia purpurea - Panicum turgidum 

Odyssea mucronata . Aerva javanica Blepharis ciliaris, Cassia senna, 
Corchorus depressus 

1.4. Sand dunes aerea SJU^Jl OU&I j^tu - I ,\ 



150 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



ft-fi>-£jAj\j0 ~\.t.\ 

1.4.1. Leptedenia pyrotechnica - Odyssea mucronata 

<-jj^r 2-«iljJl 5-laj-ll OL-i&l J)* JL>-lj^ c S^jb^. ^LL^- ^\J\ ^j 

Dipterygium glaucum , Acacia tortilis , Cassi sinna Cassia italica 

1.4.2. Leptedenia Pyrotechnica - panicum turgidum 

. i^-yJlj fljJl oL"Lj L^Sily Jujj JUJ; (j»60 - 100 
1.5. Gravelly plain areas X ij >t^\ Jj^-Jl jtlu - o . \ 

1.5.1 Bleplharis ciliaris - Lasiurus scindicus 

Indigofera oblongifoia , 1. spinosa, Rhigozum somalenese, acacia tortilis, 
Acacia hamulosa, Commiphora mgrrha, Fagonia indica, Anisotes 
trisulcus, Euphorbia coneata . 
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jLSo - *!>L- j\Jo - Y.o.\ 

1.5.2. Acacia ehrenbergiana - Lasiurus scindicus 

XaSI^JI ijj>^ai\ Jj^Ji (JU Jj>-ij5 ^Lis- L5 s*ljl ^1 rLr""' cr^b' cy 1 -? 

Acacia tortilis, Indigofera oblongifolia, Euphorbia cuneata , Aloe vera, 
Fagonia indica , Tephrosia purpurea, Cissus quadrangularis . 

1.5.3. Euphorbia triaculeata - Sarcostemraa sp 

Lasiurus scindicus , Calligonum sp. , Acacia hamulosa, Commiphora 
myrrha, Maerua crassifolia, Indigofera spinosa 

1.5.4. Cadaba rotundifolia - Panicum turgidum 

: 5JbJl obLJl Igiiljj* <. £»lgj i->j^>- i*SljJI i£\£jS\ JtAJlj Jj^^aJl J^^Ji 
Lasiurus scindicus, Acacia tortitis, Indigofera oblongifolia , Acacia 
hamulosa, Euphorbia cuneata . 

jLa - »LSj jljij - o.o. ^ 

1.5.5. Commiphora gileadensis - Acacia hamulosa type 
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Acacia mellifera, Acacia tortilis, Commiphora myrrha, Rhigozum 
somalense, Indigofera spinosa . 

1,5.6. Acacia hamulosa - Commiphora myrrha type 

i. Cj\ * J3 a- >*Xx\j 4jjj r „ ,a H J j g ..,.. 1 1 { Xe> JL>-IjJj «L>- CJu> ^jsA ^iljl L J ii j 

: UbJl otfLJl Lgiil^" 

Calligonum crinitum, Cadaba glandulosa,Euphorbia triaculeata, panicum 
turgidum , cymbopogon schoenanthus and pennisetum divisum . 

1.6 . Acacia ehrenbergiana woodland aM_J1 r\j->-\ - "\ ■ \ 

Uj g-"l'J C->1 ' Sli -> clllj il)LOjJI ALa <uU-L*jl Jjg ...II /yi SJbJLP (jJalla ^ Jl>-IjJjj 

(jl_p-l) j^-^Jlj /»L*i!lj jwLJl cjIjLj L^iiljjj 
1.7. Ziziphus spina - christi - Dobera glabra cultivated lands 

! L^Sj «L«L£jI J>Wl t-jjLJ SjjUJJ Jj^Jl j-Lp Ju>-ljiij 

1.7.1 - Tephrosia purpuria - Panicum turgidum type 

^Ijlj ^U-gil { _fJ>\ji\j *?*\j^\ i)y^-\ vy ^y* J^\J^ ^j>\j\ ^j 

Cenchrus ciliaiis , Chloris barata , Brachiaria ramosa , Indigofera spinosa 
and Blepharis ciliaris . 
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1.8.1 Salvadora persica - Tamarix aphylla Jit - ill jT jl> \ . A . \ 

,j\j Ji_» OLijJl J L*iljJl V>ljjJi oU-jJil i_Jlj>- J->-lj-^" g-ly-l ls^'jI 1,5* J 
Lgiiljj" oljJ^uJL! SjjUJ.1 J_^-JJ oJslllI ObijJl y L&jA? Oi*JI <i->Ljj -^j 

oIjJl>cUJJ SjjUJ.1 4j_*iiJl Jj^Jl (JiP Lvijl -^-ij^J £•*-- ' v*** ' -T^ ^^ 

CjLUj r'y^ U^"*-* ^^ ^-"^J ^Ju^ 1 6LiS3l jJal^ 1.A-P L.-J L^liaLa y» 
-0J N I t LoL^j" i-)jl>- 4_stfU- (, L y'^~\j j»!>LJlj iUlllj (jlj^D j-o_wJl l^J ij— J 

^jJlj *_>«_iJl J^-^j *l~Ji v-^^J ■ij-SjJl t_Ja>- J>-i y jL>=-»iVl ^kS i-^_^ 
^Slj^ J cjLUJI jl ^ij-^^l »i* <^%" er 1 ! Jr'.A 11 ti^l JL* ti^ UJ ^„^JJI 
( _ s Ipj oUijj^ll SjjUdl iijiwaJl Jj^-Jl Ji-« jJclill £jv jji 6Vi Jjf j . S^jJji 
j^JUl iliLJl jUtJi^l UUj L^i ij^j Hy-1 ^^ oU^i^il t^j OljijJl vj1jj>- 
L^jL*j>cj ajJj ^x-0 4-Lwi jl (5_^ u^^ ^y' W^-S J^Li^ J a^j L« ULp ^j 

• Vr^ Trlp - ^' "**-* ^'jjj jL~Jl *Lk*-H jj-*^ ^^ L*r p^vAJl ^pLv? jl 

jvji t j,... l .^.r.'.iu J_*_« «jUjj (J3j ^gjj— ■ * ■ ' ' _ji — >« — ^\ 4_ cnjjj ^jL^vJ,! ^LAjIj (^j-i—JI 
4Jlp iijl oJLa j?juj %35 j 12 ,jij Ajj>twajl Jj.g 11 J J LjjI p-LkxJI i»-jI^xj 
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jkb. 015L- JJ y, olSl^l ^1 j>.] J>\ cJj ^a iikil JLa ^yd U t_^iS" of 

6 t>* W^ cj^V *^\ £j\j*i ^-LJI J>fJl jja*. SJu,J\ Jtlil JaiS 
A^U o^io Cj\j^JJ\ ^JaS Lfci ^jU US' i U>- JJL5 ^(J ^ j^s3j %27 Jl 

^^ ib-jJ Jij i Uj^yij L4JI U^Jl OLiSCJl i_A>-j ^j-^ L«r ^^JiJl i_j_J 

^'31 Ji ^ ii^ -**J O^-^^ V-"^ 1 (J^ 1 <> J 1 (>* 5 ^ ol=-L~» JlJbl J 5 

j^ Ly^U oW-JI -^Lli ijU cu>c^f jl JL^I cJlJ L. jJIj jfLJl »Ua«JI 

4_p|jj . 4-jiojJl jLiSCJl i_is-j AJSClvo JUJ -j-o Jj jj ^yLJl plkjJJ 4JI3I ^ dJil^j 

: ^ JUjJl iwis-j t_iij ^i l#>-bf c-iJI ^Ij L-ibil oULJl ^j 

Acacia tortitis, A. ehrenbergiana, Salvadora persica , Salsola spinescens, 
Leptadenia pyrotechnica, Sarcostemma sp. , Cadaba totundifolia , 
Tamarix spp., Capparis decidua Panicum turgidum , Odyssea 
muncronata, prosopis juliflora, P. chilensis , Atriplex numularia , Acacia 
hamulosa, Acacia tumida . 

j^ojoj L^jvo JaLodl 4JL^_^j Li>d,l «&Jl f 4_<LSo> jCm i_JUxJ.i ?\y^\ o\ U5" 

■y>j L^Jt>^->- jjjh JL^j-il (_c'^'-i ^-"JL^ ,w«j ji jwJa^J 4*J»jZju> j-oJj L^j jSo 1 g . /? ■y 

. ju j7 llj c-^iJIj JiSllj diljSlI £ljj\M «Jl* 
Salvadora persica, Tamarix nilotica, Cadaba rotundifolia Sarcostemma sp. 
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2- Low altitude mountains £^j)" i****** JUrl ~ Y 

2.1 - Dactyloctenium Scindicum, - Anisotes trisulcus type 

^Jtl aL^jjoi S-JLS'jJI jj_>t^flJl ^^lo J_>-lj-ii jjLu_« olj-jwi t _^vi , ljl ^yoj 

: SJlsJI oUUl L^UIjj i (f 2475 j 450 <ju) jlj^JNl sjujl* 

Ormocarpum yemenense , Grewia populifolia Indigofera oblongifolia, I, 
spinosa, Euphorbia inarticulata E. coneata , Adenium obesum , Aloe vera 
, Acacia tortilis, A. hamulosa, Commiphora myrrha . 

JjJt* - » JLiP jljij - Y . Y 

2.2 - Dactyloctenium scindicum -nisotes trisulcus Type 

: SJbdl oULJl LfHil^J (/»300 j285 Oy) ^1 olojJlj OLsjJl oUrj ju 

Indigofera spinosa, Aerva Javanica, Blephans, acalypha Fruticosa, 
Commelina benghalensis, Ziziphus spina - christi 

^jo* - <1>Op j!^i> - V.Y 

2.3 - Adenium obesum - Anisotes trisulcus type 

Acacia tortilis , Commiphora myrrha and Dobera glabra 

2.4 - Dobera glabra - Acacia mellifera type Us-jJajl^ls- i.Y 

Anisotes trisulcus , Cadaba glandulasa, Euphorbia inarticulata , Acacia 
asak and Adenium obesum . 
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2.5 - Acacia tortilis - Euphorbia coneata type 

: JJbJl cjLjUJ! Lg_5il^j c h-jZAs r-\y-\ Lf ^\j ) \ ^j 

Anisotes trisulcus, Sarcostemma sp. , Acalypha fruticosa, Aloe sp, 
Indigofera spinosa, Kleinia odora,Cissus quadrangularis, Aristida sp., 
Dobera glabra, Jatropha spinosa, Aerva javanica . 

2.6 - Acacia abyssinica - Trichilia emetica type 

: 5JbJI obUl 

Comberetum molle, Berchemia discolor, Celtis africana , Carissa edulis, 
Cissus quadrangularis , C.rotundifolia, Anisotes trisulcus. Grewia sp. , 
abrus botte, acacia asak, A.mellifera, Adenium obesum 

2.7 - Combretum molle - Ficus spp. type 

Ficus vasta, F. salicifolia, Tamarindus indica, Mimusops laurifolia, . 
Grewia schweinrthii, Anisotes trisulcus, Carissa edulis, Barbeya 
oleoides. Ficus sycomorus, trichilia emetica. 

2.8 - Acacia mellifera - Commiphora spp. type 
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: ^Ju U Sialyl I cjULJI ^y 
Commiphora myrrha, C. habyssinica, C. gileadensis , Indigofera spinosa 
2.9 - Anogeissus dhofarica woodland Ja-iil r\yA - S.t 

Croton conferts, Dodoneae anguslifolia, Cadia Purpurea, Jatropha 
dhofarica, Tamarindu indica, Commiphora spp. , Acacia etbaica A. 
Senegal. 

2.10 - Commiphora spp. - Jatropha dhofarica type 

: ^jij La L^Xa SuXjAp cjIjLj L^ial^j <. (» 500 - 

Aloe sp. , Tephrosia sp. , Solarium sp., Adenium obesum, cissus 
quadrangularis, Euphorbia smithii, commiphora foliacea . 

3 - Medium altitude mountains ff^Si^ £k^u JULI - x 

3.1 - Acacia asak - Indigofera spinosa type J*. - j^* ji_^> - \.y 

SJuJui jjl^ «Ua^jjJLo JLj>-I /y> <S-*-ujIj ,jJs>L>i ^ Jj>-IjJu r\j&-\ , ? v2>ljl ,5* J 

; j^ Ls L^ji SJjJx' obLJ L^JUI^j <. j|j^>vjNl 

Ruellia patula, Aerva Javanica, Barleria trispinosa, B. bispinosa, 
Acalypha fruticosa, Anisotes trisulcus, Ormocarpum yemenense, 
Blephaiis ciliaris, Grewia erthrea, G. tenax, Eragrosles sp. , Kleinia 
odora, Caralluma quadrangula . 
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3.2 - Euphorbia spp. shrubland d^Vlj ^UoSJI cj\j&S- ^Ijt - Y.t 

iij/1 - i2ii ji> - \.r.r 

3.2.1 - Pergularia tomentosa - Euphorbia Cactus type 

^Uai - -jA.il jljt - Y.Y.F 

3.2.2 - Euphorbia schimperi - Euphorbia inarticulata type 

,yol -«si jljJs. - V.Y.V 
3.2.3 - Psiadia arabica - Euphorbia schimperi type 

v*— - ^i J ! > - t.Y.r 

3.2.4 - Euphorbia cactus - Euphorbia parciramulosa type 

jj-j^ji>-o.Y.r 

3.2.5 - Euphorbia coneata - Andropogon greenwayii type 

Ruellia patula , Aerva javanica, Hibiscus deflersii, Commicarpus 
helenae, Barleria sppp., Ormocarpum yemenense, Grewia spp., Cissus 
rutondfolia , Kleinia odora , Indigofera spinosa , I. arabica, Anisotes 
trisulcus, Caralluma quadrangula, Blepharis ciliaris, Sarcostemma sp., 
Sansevieria spp. , Lantana salvifolia, Justicia flava, J. odora, 
Heliotropium spp. , Hy poestes forskalei, Cadia purpurea . 

( la.*;p) Dljii - j~s> jljt - Y.Y 

3.3 - Aloe vera - Acalypha Fruticosa type 
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: Ju L. jl>J! IJL4J Uiljll oUUl 

Anisotes trisulcus, Orraocarpum yemenense, Cissus quadrangularis, 
Indigofera spinosa, Acacia asak, A. etbaica, Kleinia odora, Baiieria 
bispinosa, Adenium obesum, Acalypha Fruticosa, Euphorbia cactus . 

3.4 - Grewia villosa - Andropogon greenwayi type 

•_^ SJjJ^ oLjLj L^iil^ij <, (/»1500 -1250 iju) L>^>- c ^^i <-£ilj L - J j r* i*J1 dl 

Psiadia arabica, Pupalia lappacea, Salvia sp. , Ruellia palula, 
Commicarpus helenae, Leucus glabrata, Grewia spp., Ocimum hadiens, 
Adenium obesum, Seddera arabica , Acalypha fruticosa, Blepharis 
ciliaris . 

3.5 - Cenchrus ciliaris - Commicarpus grandiflorus type 

CjIjLJI j^AI {j*j t olijkJl i-Jj^J AjjJuJ.1 4j^>iwaJl ^i^lj^Lj SJbJLJLil djlj.A^J.1 

Andropogon distachyus, Aerva javanica, Indigofera spinosa, Anisotes 
trisulcus, Eragrostes sp., Forsskaolea tenacissima, Commicarpus 
grandiflorus, Acalypha fruticosa, Withania somnifera, Alternanthera 
pungens, Kleinia odora . 

3.6 - Aerva Javanica - Hibiscus Vitifolius type 
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1300 - Crn ) o^j^ c/Pb ^J SOj^i oljj^c^ JLp j^I jS ol^>~i ^ij ^ 

: ^ L. l^J iiiljtl oL'LJI ^j ^1400 
Forsskaolea tenacissima , Indigofera spinosa, Heliotropium longiflorum, 
Cissus quadrangularis, Borhavia repens, Solanum incanum, Adenium 
obesum. 

3.7 - Acacia mellifera woodlands UiJI r\jA ^ij - v.r 

: aJUI j^kll ^jj-j 1 J^l oi. Jj^.j djy^ ^ji-j ^I^JI J^»-j j^u" J^i 

j ijfi - *J» ji> - \ .v.r 

3.7.1- Acacia mellifera - Euphorbia cactus & 

^UjS-aJsjI^ y. vt 

3.7.2- Acacia mellifera - Euphorbia inarticulata types 

(j»1200 - 1500 (jo ) j_*J> (jj-^i JL*_Jjj JL*_^i jl>-IjJj ^-I^j-I ( _^Ij| ..aj 

'■ ( _ ? 1j La L^ftl ^ SJjJj^ oULj IgJisI J_j 

Ruellia patula, Grewia erythrea, Cissus rotundifolia, Kleinia odora, 
Indigofera spinosa, I. arabica, Anisotes tris ulcus, Borhavia repens, 
Lantana salvifolia, Cassia italica, Seddera ai'abica, Euphorbia shimperi, 
Heliotropium sp., Hyoestes forskalei, Cadia purpurea. 

jAyP - 4J? jljis f.V T 

3.7.3 -Acacia mellifera - Ocimum hadiens type 

oJw 3j^ Sj*SI_jJI j!>bJlj aJu^-I c-iljJi^Tidl ^^Lp wL>-I_^o r:\jA l ^p\j\ ^j 

iSiljll olAJl pfcf ^j t (^1400-1610 uy) ci^Jl 

Kleinia odora, Grewia tenax, Orraocarpum yemenenses , Indigofera, 
spinosa, Seddera arabica, Commicarpus helenea, Acacia asak, Ruellia 
patula . 
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jjs^--ujji>-i.v. r 
3.7.4- Acacia inellifera - Euphorbia coneata type 

4AjJU SjJ' AaSIjJI j!AjtJlj «uLsU CjIj.AjxlJ.1 ^^ -Xp-IjJo ^Lr""' L^'j' C5*J 

: oUUI ^Lhj (138 ° " 1445 uy > t3.r^ 
Sarcostemma sp. Belpharis cilaris and Aloe sp. 

3.8 - Tridax procumbens - Indigofera spinosa type 

1590 - jju) ^Ip /»U^>- i-jj-ij iij-^Jl ^d- 1 - tij-i i-x-iljJl SjjjbAjdl oIjJL>JlIj 

: ^Jb U iial^il obLJl .^l •y.j t (<»1650 

Solanum incanum, Bidens biternata, Ocimum hadiens, Eragrostes 
papposa, Aristida adscensionis, Acalypha fruticosa, Commicarpus 
boissieri, Borhavia repens, Lavadula pubsence, Rumex nervesus . 

3.9 - Mentha longifolia - Conyza incana type 

: Aiiljll ol"Ul ^j 4 (^1200- 1300 0^) 
Ricinus communis, Polygala sp., Flaveria trinervia, Trichilia emetica , 
Acanthus arboreus, Cordia africana, pandanus odoralissimus . 

3.10 - Breonadia salicina - Tridax procumbens type 

1 100 uu) ^jt. &\j Jl. 0L jjJI 0UJ JLp j^I^-; olj^i ^Ij! ^j 

: Uiljll oL"Ul ^1 -^ t (»- 1390 
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Aristida adscensionis, Solanum incanum; Indigofera Spinosa, Borhavia 
repens, Ziziphus spina - christi, Tagetes minuta . 

3.11 - Acacia asak - Cadia purpurea type 

1200 - (ju A_*iljJl oijJL^^m ,_yLp -L^-Ij-Xj i?-jJjJw« s«-lj_s>-l LS *Js\j\ ( _ S -*J 

: asljiloL-Ul^ .^1600 

Acacia mellifera, A. etbaica, Commiphora kataf, Boscia angustifolia, 
Adenium obesum, psiadia arabica, Kleinia odora, Commicarpus helenae, 
Becium filamentosum, Rhynchelyten repens, Themeda triandra, 
Elyonurus muticus, Eragrostis papposa, Hypoestes forskalei . 

3.12 - Ficus spp. cultivated fields 

<. (f 1000 - 1400 au) pJSSf I dljj pi*-. J ^Ijj ^\y~ f 1&S" ^r\jZj 

Ficus vasta, F. sycomorus, F. palmata, F. cordata ssp. salicifolia, 
Trichilia emetica, Tamarindus indica, Acanthus arboreus, Carissa edulis, 
Jasiminum grandiflorum . 

3.13 - Acacia etbaica woodlands 

1400 - ,ju) oljJi^J.lj JLJr-l t)l*--0 ajjj^JIj J -H— J1 <J* ^^J 

:LjJj>]yi^j . ( r 1800 

3.13.1 - Acacia etbaica - Gnidia somalensis type 
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: t -L U 1$*jm "j-* i cjLjU Lgiil^j (* 1 350) 

Euphorbia schimperi, Ruellia patula, Aerva javanica, Aloe inermis, 
Commicarpus helenea, Lantana sp., Ormocarpum yemenense, 
Tetrapogon villosum, Solanum incanum , fagonia indica Euphorbia 
coneata,. 

3.13.2 - Acacia etbaica - Euphorbia cactus type^- 

Jju ^>y~=T <■ jlJb*J^[l aJbJLi JtAJlj JLi-l l Js> J^-SjIj ^■Ij^-l ur^b' i^*J 

: I4] &\J.\ otiUl ^j i (f 1400 - 1600) 

Euphorbia inarticulata, E. schimperi, E. ammak, Acacia mellifera, Cissus 
quadrangularis, C. rotundifolia, Blepharis ciliaris, Fagonia indica, 
Justicia flava , Solanum incanum, polygala senensis Cyanotes sp., 
Borgavia repens, psiadia arabica, Heliotropium sp., Dodonaed viscosa, . 

3.14 Cymobopogon schoenanthus - Aerva javanica type 

: aJUI oULJll^iljj i ( r l=00j 1200 ^)>" 

Caralluma quadrangula, Fagonia indica, Indigofera spinosa, Ruellia 
patula , Aristida sp. . 

& ~ (Jj?) ff j'> *••? 

3.15 - Juuiperus procera - Psiadia arabica type 

: ^ L. l**j»t ja cjU'U L^l^" <pl350 - 1450) b\*ry J^j ojl 
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Acacia etbica, Cadia purpurea, Teucrium yemens, Tetrapogon villosum, 
Barleria sp., Rhus spp., Carissa edulis, Aristida sp., Seddera arabica, 
Tarchonanthus camphoratus, camphoratus helenac . 

. Jl0*I-u V I 4jL«fcP ,» fcj *J U oIjOj>«1<Jl! 4j^*j ^^^t-^ -^ CjLjLvajJl oOa ill j\ l>\j 
j .,* «? fj^ij ' 4 .,1a.) I j J}....-*]! ^-1j_p-1) oux*_» rt_J_a^( ) I Jju jyi 4_*_^lj Jpall* ijl U*_5 
*lJLi3 l0-*»- 1 ■> V ./»,„» j-^-*J 4-LJl oJLft 01 L*J> t JJ>Ul X^o\si- ^Ij-JJ IwL^p- lj_Lva^> 

ia^-i> jL>«-*il JjiJ-l oOa (_5^ a>-ljjSj i^ljjJl ls* J-jc^ *JS^" la* ^h^J 
Zj^j*S}\ <^j^\ lJj ■ La^-^j jO_^JIj j-oJ~\j £-L>aJlj £*J\j (j-^'j (jJj-^' ^y 
d\ L*S (j-ji-l Ji* <■ J»oJl Ojj J_*J l^_*~J ^0^ jU^Sl oJla < yuu o-^j.*; 
^ULj i OUij^l JLp oJI^I ^IjSfi OJfc {j* IjJlS *\y^\ cJlj^ Jul cAJLi-ill 

,y uijl J~- ^i ^Sl^lj j^JJ)! I li* J (^j^D y^l ^^ <&i- j^ 

^Js- iSj^-j J>^ ^Lk^b la?- iji- ^j LfXjL^ ^j>cj ^1 aj^jUJI jkLdl J^iil 

SiLeJ fu> L**^>%-» aJ}*:* ok: 1 1 aJL& o">UM aJjOJI ^^Lpj . aJs>j^> cj\j\j^~>-j cULJ 
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3.16 Acacia yemenensis - Euporvia schimpcri type 

^y>- **iljJlj jU^I 5k^_^ Jl SJL.JL5 t ^"j^l S^ ^Mr 1 Olj-^J.1 ^Ip 
1450 j 1800 uy) SjLw J^-j JU-JI ^ijSOpUJl ^J> JL-Sj j*J <j^ Vj^-? 

. ; Jj Lr L^ojulia S-bJLC' luLjU LjjuIjj (*» 

Euphorbia parciramulosa, E.inarticulata, Hypoestes forskalei, psiadia 
arabica, aristida sp. kleinia odora. 

3.17 Sporobolus spicatus - Saveda aegyptiaca type 

ob"LJ LgJil^ jjJ Jj-i JU-i L^U- ^ 1380 -970^ i (^^) SJ-Ul Ol^jJl 
Flaveria nervia, Tamarix sp., 

4 - High altitude mountains £^j)" ^^ J LA- 1 - * 

L-a.'>„>,<i — Ijj^lx*^)) j! Js — \ .t 

4.1» Scabiosa columbaria - Acanthusarboreus type 

Echinops spionsissimus, Chelianthus sp. , Rosa abyssinica, Salureja 
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biflora, Gomphocarpus Fruticosa, Rumex nervusus . 

4.2 Themeda triandra - Barleria proxima type 

AAjXaj j+*j> t ju) 2jyi <S*\j <Jj~" ^j^j iJj*" J** (j^»1900 — 2200 (jo) jJ>JNl 

Psiadia arabica, Andropogon greenwayii Cadia purpurea, Ruellia palula, 
cyphostemma digitata, Lantana viburnoides, Leucus glabrata, Aristida 
sp. Eragrostes papposa, Acacia etbica . 

4.3 - Micromeria biflora - Pennisetum setacem type 

<fj\ ob-LJl L^iljl j i (f 1900 - 2200) UJL-I 

Richardia tingitata , Andropogon sp., Anisotus trisulcrs, Eragrostes 
papposa, Acacia origena, Themeda triandra, Acanthus arboreus, 
Teucrium yemense, Felicia abyssinica, Hypoestes forskalei, Solanum 
incanum, leucus glabrata . 

ou- -y«Jl jilyjl^ - l.t 

4.4- Kniphofia somarea - Acanthus arbreus type 

2600 -) <jy, U-i OI^Ujj IjU*- J->- ^jIp J>-l_^ AjLSS" ol^-^ui ,_^b' i_?*J 

: JL U iailjtl oL-LJl ^t ^j (^2700 

Pterocephalus pulverulentus, Satureja biflora, Ammi majus, Ferula 
communis, Anagalis Arvensis, Echinops spionsissimus, Campanula 
edulis . 
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4.5- Thymus serphyllum - Acanthus arboreus type 

ajj^c^oj] J^AjjI j\ j\J->cjy\ aJsuaijJLa JL^M ^js- SzAyS r-\j^-\ LS J?\j\ <c*j 

: ^Ju U iiil^ll oULJl *j»\ ^yj (jj> 2600 tjy) *jjZ«A\ 

Euphorbia schemperiana, Andropogon sp., Hypoestes Forskalei, 
Teucrium yemens, Vermitrox abyssinica, Plectranthus spp., Themeda 
traindra, Osteospermum vaillantii, Jasminum grandiflorum, Echinops 
spinosissimus, Dianthus uniflorus, Rumex nervusus , polygala senensis. 

4.6- Acacia origena type 

c (_j|) oljJb>tXllj ij>tli\j 4_jj>ljjJl <JjJL>-l ^jLp Jj>-\j£ r\y>-\ (jJsLa jc*j 

ZLziphus spina - christi, Euphorbia ammak Euryops arabica, plectranthes 
spp. Indigofera hochstetteri, Trifolium spp., Colutea aff. istria, Tephrosia 
uniflora, Medicago lupulina, M. polymorpha, Bromus lanceolatus, 
Eleusine folccifolia, Eragrostes pappsa, and vermitrax abyssinicus . 

jUJl f LU»i-<J. 01 . l\J>H$ till* l$Ji**j UJU jb>**ii pJS^I lift ^j J^-ljU 

{ _ J iJ U UU- ^1 jUjV! 5jJUuJ ^SlJl t-UaII ^ lf**>o f-LJl *yJ . liJ£ ^Li;- 
5. - Highland plains oUiJ^i! Jj*— . o 
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5.1. - Elyonurus muticus - Euriops arabica type 

: ^gL l* l$J iSil^il cjLjLJI -_&! -^j jlo t_j_y> \J^^a]\ 

Andropogon sp., Becium capitatom, Felicia abyssinica, Pennisetum 
setaceum, Kleinia semperviva, Dianthus uniflorus . 

(^j) cJKJI JiAui- J*>»-jl>- Y.fi 

5.2. Peganum harmala - Blepharis ciliaris type 

Enneapogon desvauxii, Lycium shawii, Pulicaria crispa, Sonchus 
oleraceus . 

5.3. Tetrapogon viHosum - Cynodon dactylon 

iaiijil ol^LJl *j*i ^yj c jjJl j^ljVl L Js- >L>-\j£ ^U^- j^b' t5*J 

Cenchrus ciliaris, Indigofera arabica, Pulicaria crispa, Sonchus oleraceus, 
Pennisetum villosum, Brachiaria erucidiformis . 

5.4. Acacia etabaica - Euphorbia inarticulata type 

c (SJLpliJl iikj.) ^ 1500 ^ JiVl Jj-fJl ,Js- J^r\jZ ^jy ' ^^ s?* J 

Withania somnifera, Ziziphus spina - christi, Solanum incanum, Fagonia 
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indica, Eragrostes sp., Aerva javanica, Lycium shawii, Caralluma 
penicilata, Euphorbia cactus, Cissus rolondifolia Commicarpus helenae, 
Hypoestes forskalei, Indigofera spinosa, Kleina odora . 

(U**) £&)\ gjs-] ^ij - e.o 

5.5 Acacia origena open woodland 

: ^JL U LgJ iaij.1 oL"Ul ^\ ^j t (^ 1 950 - 2250) Oy. 

Micromeria biflora, Andropogon sp., Richardia tingitada, Themeda 
triandra. Acanthus arboreus . 

5.6. Felicia abyassinica - Andropogon sp. type 

2300 -) oh JtAJlj 4-JLJLl olj jl^jJLI JLp j^Il* ^isUL*- ^Ijl ^j 

: ^ L. 1^1 am\J.\ oUUl j^a! ^j «, (^2370 

Teucrium yemense, Echinops spinosissimus , Tetrapogon villosum, 
Indigofera arabica, Salvia aegyptiaca, Eragrostes papposa, Blepharis 
ciiiaris Helichrysum somaliense, Goraphocarpus fruticosos, Euphorbia 
granulata, Hypoestes forskalei, Thymus serpyllum . 

^ISUJ-I S^L^ j^ij %43 - 9 ^ ^1 ^ ^-Ul ^IkiJI i^ ^jlys 

Jlp^Jl ^l^j Lsiiiai oljJ^J.1 ^ Jbf <d Ml jl^JbSlI Jl lj^5 'LS'^I Jr JzJ i 
t - <■ t- 

ju^i ;l^u uu^ ^Jij iLjkii oi^^^Jij ^j-jlii jU^bu jL^JJ ^ 

• oUlj_^L| ^^ UU; ^1 ^jV I VU jUS^JU ^ 130 - 400 Cjyj y.\\\j 
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((^>-L>tivo)> Ll>«-« (j*^ cjL-<w>&» i£jLa d)l ^M ^^IjVl a^^t ^ ^j^ *-?*■*>£• ^j^ 
IgjTM* ^ *lx>iJ! ^ LxL-l ^jij jjioLlji-l isoL>- I4J ^yL-Jl f-UaJJl AiliS^j j*^S j 

i-ij-iJI UU-iJIj iJ^iJI JUL I - "\ 
6. Eastern and northern east mountain 

: LjJ j^kJl^l ,_y.j 
Jkxli - j*>-] J~±>- jl> - \ A 
6.1. Chrysopogon plumulosus - Lavandula pubescens Type 

: jjb t» LgJ Siiljll oLi'LJl »j*\ j^j jlo 

Andropogon sp,. Becium capitatum Felicia abyssinica, Pennisetum 
setaceum. . 



6.2. Chrysopogon plumulosus - Helichrysum somaliense type 

Tetrapogon villosum, Blepharis ciliaris, Enneapogon desvauxii, Lycium 
shawii, Eragrostis paposa, Aristida adscenionis . 

s*>.\ J^l>. - ik>-U jl> - TA 

6.3. Lavandula pubescens - Chrysopogon plumulosus type 

jj. 1800 - 2600 «jy lMj Jj4-Jl J^ a^-ljd l°y ol^^ ^\} <J»j 



171 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Acacia arigena, Gnidia somaliense, Seddera arabica, Fagonia indica, 
Peganum harmala,Tetrapogon villosum . 

6.4. Euphorbia balsamifera - Kleiniol adora type 

Euphorbia fruticosa, Aristida adscensionis, Licium shawii, Barleria 
proxima . 

6.5 Andropogon crossotos type 

f taj 6j>- ixiljJl Jl~Uj Jt>Wlj Jj-fwJl ^jip wb-ljii jjiSLi^ ( _ 5 *^s»1_ji ^j 

: ^yL U LgJ <2il_J.I oLjLJI *j*J ^j jj> 2600 f-liJjJ. ^^ 

Helichrysum somaliense, Andrachne aspera, Aloe vacillans, Caralluma 
quadrangula, Kleinia odra, Chrysopogon plumulosus, Cenchrus ciliaris, 
Tetrapogon villosum . 

6.6. Euphorbia inarticulata - Psiadia arabica type 

: ^1. ULjJ iasljll olJLJl pjJ -^j jj, 2200 j* Jil f-LiJjl j^>- ^U^Jlj 

Solanum sepicola, Lavandula pubescens, Blepharis ciliaris, Tetrapogon 
villosum, Chrysopogon plumulosus, Euphorbia cactus . 

6.7. Acacia nilotica - Barleria parvifolia type 
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: JL, L. L^J iSiljil oULJl ^a! -^j (^ 1800 - 2000^) 

Solanum spp., Lycium shawii, cynodon daclylon, Peganum harmala. 
Acacia gerrardii, Ziziphus spina - christi 

6.8. Acacia oerfota - Commiphora myrrha type 

ijjI^pwsJ! jlaluJJ iLliil JMxJlj OLpjJl (Jlp ji>.|j3 ol^^^i ^Ijl ^j 

Acacia tortitis, Salvadora persica, Tamarix aphylla, Desmotachya 
bipinanata, Pennisetum divisum, Stipagraostis hirtiguma . 

6.9. Acacia asak - Cadia purpurea type j*j>. - j«* )\Ja - <\."\ 

Acacia mellifera, Commiphora myrrha, Adenium obesum, Euphorbia sp 
Breonadia salicina, Trichilia emetica, Tamarix indica, Ficus spp. 
Ziziphus spina - christi . 

6.10. Acacia etbaica - Ziziphus spina - christi type 

VJ, CjUIj-J-I UU^^j M S^j^^j iaJa^i - *JiNl IJw> ^ '<> -r^ - ^-L^ (J^-^i < 

. oJU>- LS &\y <Utkw* L>j-«_p ^j ^LiJ-lj ijip p.1800 ja i J^\ o«iljJl <j]=>LU 
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7. Eastern desert aJj-^ 1 ^Lr*-^ 1 _ V 

7.1- Acacia tortilis - Aerva javanica type 

(jj 2.,,, til j OLijJl Jlp Jjt-Ijjl; <. ^lj-^1 ^ijt j! ^LLj- ^Ijt ^j. 

: Jb U L$J ISil^il oL"LJl *a! yj <■ V-v^ oLi£Jlj l>L,>jJI ^yr 
Panicum turgidum, Fagonia indica, Indigofera spionsa, Dipterygium 
glaucum , Rhazia stricta, Jatropha spinosa, Pennisetum setaceum, 
Pergularia tomentosa, Aristida adscensionis, Acacia oerfota . 

,Ui - (gjP) salp jl> - Y.V 

7.2- Dipterygium glaucum- Panicum turgidum type 

iJu^l 0Li£!lj i^^aJl Jj^Jl ^ Jj>-Ij; i a^jb^i ol^;^ lH'L) 1 Lf^J 

Aerva javanica, Fagonia indica, Salsola imbricata, Stipagrostis spp. 

A^fi - (3 •by) JUap j^ — V.V 

7.3- Suaeda aegyptica - Salsola imbricata type 

Aerva javanica, Panicum turgidum, Rhazia stricta, Dipterygium 
glaucum, Leptadenia pyrotechnica, Acacia tortilis, F-iconia indica, Salvia 
merjamie, Tamarix sp., Desmostachya bipinnata . 
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7.4- Calotropis procera - Diterygium glaucum type 

: JL, U 1*1 iiiljil oliUl 
Aerva javanica, Panicum turgidum, Acacia tortilis. 

Spjj^il j juJI t^tfljl - a.V 

7.5- Ziziphus spina - christi cultivated lands 

[*ja^ ^j aJ>\£jJ\ jjjstwaSIj <ubjJl OLiiCJI (j-» Ojiio (»-Ji^l ji^L* Ji*-" 
(jjsbil cjLjLj j>JLiVI li-A ^ ^yLJI p-UajJl 4->Lijj <■ c-hM' *Lk*JI ,_j* 1-^ °j-c-*-* 

• ^IjJ'j J-°>^"' ob"LJj ^-I^J-I jL^il-y. oLiS<l)lojJl (j^ajo jjiJLfj . iJU-LJl 
r-l^^l <jl*lx* ULj>-I jljJ-l JSLljj i aJUj^Jlj Jj^I lg~i ~L>«ji aJ-UI jJaLlI ^ L>l 
L^alj^JL^J ^Jl <iL^>[ (. iSkJ.1 ,jS ialfll 4-jLUJl j^U^il ^ jUcJi^ I «JLft _^JUJ 
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1. Abrvsbottae V 1 ^' 

2. Acacia abyssinica C^ 

3. Acacia asak <$"* 

4. Acacia etbaica o^J* 

5. Acacia gerrardii (^U*)^ 

6. Acacia hamulasa ^ <• ^ 

7. Acacia mellifera V* 

8. Acacia nilotica ./*-*" '•J 3 -? 

9. Acacia oerfota Ja *j p 

10. Acacia origena c^ 9 t '^ J ^ 

11. Acacia tirtilis ./•— Olp" 

12. Acacia tumida 

13. Acacia yemenensis J-~fc '^jy- 01/*- 

14. Acacia ehrenbergiana f ^ 

15. Acalypha fraticosa 01>S tJa^> 

16. Acanthus arboreus 



17. Adenium obesum £^l c~p c JJ^> 

18. Aeluropes lagopoides £fj$ 

19. Aervajavanica *u 

20. Aloe inermis jr^ <• J^ 

21. Aloe vacillans jr^ 

22. Aloe vera jr-^ 
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^JJif-Mi 



ju.1^1 



23. Alternanthera pungens 

24. Ammi majus 

25. Anagalis arvensis 

26. Andrachne aspera 

27. Andi'opogon crossotos 

28. Andropogon distachyus 

29. Andropogon greenwayi 

30. Anisotes trisulcus 

31. Anogeissus dhofarica 

32. Aristida adscensionis 

33. Atriplex halimosa 

34. Atriplex numularia 

35. Brabeya oleoides 

36. Barleria bispinosa 

37 . B arleria parrifolia 

38. Barleria proxima 

39. Barleria trispinosa 

40. Becium capitatom 

4 1 . Becium filamentosum 

42. Berchemia discolor 

43. Bidens bitata 

44. Blepharis ciliaris 

45. Borhavia repens 



ajL*-— 
L_Aks cji.j 

k>w> 

J09ui 

"UkJali c....,wp t t_ai*_— 



c l 



Ik- 
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46. Boscia angustifolia 

47. Brachiaria erucidiformis J>kj J^J 

48. Brachiaria ramosa 

49. Breonadia salicina ^^ ' C lj:i 

50. Bromus lanceolatus 

51. Cadaba farinosa ^S? 'C^ 

52. Cadaba glandulasa J=^p t i^> 

53. Cadaba rotundifolia V^* 

54. Cadia Purpurea r J^ 

55. Calligonum crinitum 

56. Calotropis procera ^ cjLIp 

57. Campanula edulis ^r^ 1 3^ 

58. Capparis decidua ^"^ 

59. Caralluma penicilata l - iip 

60. Caralluma quadrangula ° >*•" 

61. Carissa edulis jj^ 'f^ 

62. Cassia italica ^>r^ 



a^j 



63. Cassia senna 

64. Celtis africana 

65. Cenchrus ciliaris ^r^ 1 "*^ 

66. Chelianthus sp. jL& caS^ 

67. Chloris barata 

68. Chrysopogon plumulosus y^ 
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c^'r-^ 1 J^ii^Vi 



69. Cissus quadrangularis 

70. Cissus rotondifolia 






71. Citrullus Colocynthis tt^. 

72. Comberetum molle ^p t ^jr^ 

73. Comberetum benghalensis t*j>j 

74. Commicarpus boissieri Ly, t ^j j^ 

75. Commicarpus grandiflorus oyj t J*^p 

76. Commicarpus helenae L>k 

77. Commiphora gileadensis ^j^A <-^. 

78. Commiphora Foliacea 



79. Commiphora kataf L _^ ; 



^u^- 



80. Commiphora myrrha 

8 1 . Commiphora habyssinica 

82. Conyza incana jy^ 

83. Corchorus depressus aSCj 

84. Cordia africana ,,_.-. t, 

85. Croton conferts Jj3 _ 

86. Cyanotes sp. ^jU*JI j^ 

87. Cymbopogon schoenanthus j|^>- t J^t-I a i r i5- 

88. Cynadon dactylon Uj 

89. Cyphostemma digitata <ui^ 

90. Dactyloctenium scindicum oJlju> 

9 1 . Desmostachya bipinnata r ^ 
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92. Dianthus uniflorus V^ ^ 

93. Dipterygium glaucum £?j* ' ^ 

94. Dobera glabra j^ 

95. Dodonaea viscosa ^*** 5 

96. Dodoneaea angustifolia jj^ 

97. Echinops spinosissimus bjH 4^ 

98. Eleusine floccifolia <3lr" 

99. Elyonurus muticus j-*^ crr^ 
100 Enneapogon desvauxii "J 1 *-^ 



bi*2 



101. Eragrostes papposa °J 

102. Euphorbia ammak J** 

103. Euphorbia balsamifera ^_r- 

104. Euphorbia cactus ^j 5 " <■ ^-O^ 
405. Euphorbia cuneata J^ 

106. Euphorbia fruticosa jj>v=S c^yi^- 

107. Euphorbia granulata J-» 4 u^ 

108. Euphorbia inarticulata JU> c^UaS 

109. Euphorbia parciramulosa p«j n_-»w 

110. Euphorbia schimperi ^'o*^ 

111. Euphorbia schemperiana ^y *vV 

112. Euphorbia smithii 4*^" 

113. Euphorbia triaculeata V* 

1 14. Euryops arabica jr* 
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^•(h-Vi juju^Vi 



115. 


Fagonia incanum 




116. 


Fagonia indica 


s>- t i*sLi c^^Ji 


117. 


Felicia abyssinica 




118. 


Ferula communis 




119. 


Ficus cordata ssp. salicifolia 




120. 


Ficus palmata 


iSjio~^i 


121. 


Ficus sycomorus 


IT™ * " { JJVOTJ- 


122. 


Ficus vasta 


<JL^a>- i. (Jji 9 


123. 


Flaveria trinervia 


4j ,^c* 


124. 


Forsskaolea tenacissima 


h 


125. 


Gnidia somalensis 


iiajU- 


126. 


Gomphocarpus fruticosos 


*.„■„...■* 


127. 


Grewia erythrea 


Jas- «Ji 


128. 


Grewia populifolia 


j|jc>- c *J 


129. 


Grewia schweinfurthii 




130. 


Grewia tenax 


j|jj>- «. Jap- »Ji 


131. 


Grewia villosa 


^AaiP t Ja?- »Ji 


132. 


Halopyrum mucronatum 


J^U 


133. 


Helichrysum somaliense 


4jjJ 


134. 


Heliotropium longiflorum 


(*^ 


135. 


Hibiscus deflersii 


j "•/?*-" j*>- (Jjl) «j-^al»Jl J-j>- 


136. 


Hibiscus vitifolius 




137. 


Hypoestes forskalei 


i-Jj W! 
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138. Indigofera arabica u?J* 8 -A> 

139. Indigofera hochstetteri 

140. Indigofera oblongifolia jU^ oji 

141. Indigofera spinosa J 5 *" 

142. Jasminum grandiflorum ufr^k 

143. Jatropha dhofarica ^J^J 

145. Jatropha spinosa ^1 <-^. 'u^i 1 

146. Juniperus procera j*j* '■J^jJ' 

147. Jasticia flava "-?jr* 

148. Justicia odora ^jr^ 

149. Kleina odora ^*ist cj>-il 

150. Kleinia semperviva <ijJii=> 

151. Kniphofia somarea j^\ ,J>\J 

152. Lantana salvifolia " Olio " 

153. Lantana viburnoides <l>b> 

154. Lasiurus scindicus j^> 

155. Lavandula pubescens ik>-li 

156. Leptadenia pyrotechnica £y> 

157. Leucus glabrata 

158. Lycium shawii g^y 

159. Maerua crassifolia £y> 

160. Medicago lupulina 

161. Medicago polymorpha 
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4^^ ^Wp-Vl 



162. Mentha longifolia 

163. Micromeria biflora 

164. Mimusops laurifolia 

1 65 . Ocimum hadiens 

166. Odyssea mucronata 

1 67 . Ormocarpum yemenenses 

168. Osteospermum vaillantii 



or" 



169. Pandanus odoratissimus y^ 

170. Panicum turgidum ^ t ^ 



J*^ 



171. Peganum harmala 

172. Pennisetum di visum 

173. Pennisetum setaceum j,^ -^ 

174. Pennisetum villosum 

175. Pergularia tomentosa ^ t ^ 

176. Plectranthes spp. 

177. Polygala senensis 

178. Polygala sp. 

179. Prosopis chilensis 

180. Prosopis juliflora 

181. Psiadia arabica .: 

182. Pterocephalus pulverulentus 

183. Pulicaria crispa 4^_p- iLijb^ 

1 84. Pupalia lappacea jO, ^ t j^ 
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185. Rhazia stricta J-°j^ 

186. Rhigozum somalenese o" 2 ^ 

187. Rhynchelyten repens 

188. Richardia tingitata <1>LJ <.Jy> 

189. Ricinus communis £-V 

190. Rosa abyssinica J^"* <-i^ry~ 

191. Ruellia patula ^y 

192. Rumex nervusus <-?jr* 

193. Salsola imbricata J—^ 

194. Salsola spinescens f y 

195. Salvadora persica ^Ij** i^ljl 

196. Salvia aegyptiaca 

197. Salvia merjamie jj^> 

198. Sarcostemma sp ^.jy 

199. Saturejabiflora ^LsJl^^-i 

200. Scabiosa columbaria 

201. Seddera arabica »JaJ\iy>t^> 

202. Solanum incanum <+^> j* 

203. Solanum sepicola 3^>- 

204. Sonchus oleraceus ^^ 
405. Sporobolus spicatus 

206. Stipagraostis hirtiguma 

207. Suaeda aegyptiaca J^_p <. [ y>**- 
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208. Suaeda fruticosa 0iXiJiM t jL^ 

209. Tagetes minuta iJL** ^^^j 



210. Tamarindus indica 

211. Tamarix aphylla 

212. Tamarix indica 

213. Tamarix nilotica 



J" 

J* 

214. Tarchonanthus comphoranthus jli^ 

215. Tephrosia purpuria 



216. Tephorosia uniflora 

217. Tetrapogon villosum 

218. Teucrium yemens 

219. Themeda triandra juJ <. ,^-4 

220. Thymus serphyllum 

22 1 . Trichilia emetica 

222. Tridax procumbens 

223 . Trif olium spp . 

224. Vermitrox abyssinica 

225. Withania somnifera 

226. Ziziphus spina - christi 

227. Zygophyllum simplex Lj 






J 



JwMJ 
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Alacia 
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Acacia abyssinica 
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Acacia asak 



Acacia allada 




Acacia ehrenbergona 



190 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 




Acacia etbaica 
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Acacia gerrardii 




Acacia etbaica ssp. uncinata 




Acacia hamulosa 
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Acacia hockii 




Acacia leata 




Acacia minifera 




Acacia nilotica ssp. inafioa 
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Acacia orefota 



Acacia nilottca ssp. kraussiana 




Acacia origena 




Acacia Seyal var. 
fistula 
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Acacia tortilis 
ssp. radiana 




Acacia tortilis ssp. tortilis 
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Aeluropes lagopides 
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Panicum turgidum 
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Aerra javanica 
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Pulicaria crispa 



Hibiscus deflersii 




Jatropha spinosa 




Psiadia arabica 
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Cadia purpurea 
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Dactyloctenium aegyptium 




Vernonla cinerascens 




Conyza pyrrhopappa 
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Solanum incanum 




Campanula edvlis 





Terminalia brownii 
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Hypoestes Forskalei 
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Citrullus Colocynthis 



200 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 




Halopyrum mucronatum 
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